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‘3 MATEMATHKA 
b. M. BYJIAK 


0 METOJE TIPAMBIX JIS HEKOTOPbIX KPAEBbIX 3A],A4U 
(II pedcmasrexo axademukom C. JI. Co6onesum 1 III 1956) 


B uacrosieli samMeTKke jlaeTca OeHKa MOrpewiHocTH, oMlycKaemolt npr 
pelwIeHHH MeTOJIOM IIPAMBIX (1) KpaeBbIX 3aau JIA ypaBHeHHit 


Ury = a(x, yhu+ f(x,y), Ury= A(x, y, uv), 
0 (x) Use = (9(X) Ux)e —Q (x)u+ f(x, 2), 
p(X) Us = (3 (x) Ux)x — Q (x) u + f(x, ft). 


I. YpaBue HUE Uy =a (x, y)u+ f(x, y). IIpnOnmxenupie 3HaueHHs 
pellleHHA KpaeBOH 3amauH 


Ury = a(x, y)U+F(X, VY), XXX, WKyV<yY; (1) 

U(X, Y)=F(¥), MWSV<Y; (2) 

u (x, Yo) = (%), XXX, 9 (Yo) = 9 (%)* (3) 

“Ha MpaMbIx x= x, = kh, (n+ 1)h=X—x, k=1, 2,...,2, MOmHO mo- 


JYUHTb, pelliad CHCTeMy OObIKHOBeHHBIX WHPPepeHWHaJIbHbIX YpaBHeHHH 


Wea (y) = Un(y) + han (y) Ur (y) + Afely), 


YWRIKY, kiz= Q,, Lee tt — 15 ‘ (4) 
rye a, (vy) = a(xn, V), fr(v) =f (Xe, ¥), MPH AONOMHUTeEMbHBIX yCIOBHAX 


Un (Yo) = 9 (Xn), oly) = 9 (y). (5) 
TakHM oOpasom: 


U (Xp, Y) = Up (y). (6) 

Ecau a(x, ) WH NpOW3BOMHbIe Uy, Uy, Uxy, Uxyy PeWeHHA U(x, y) Kpae- 

Bow samauu (1), (2), (3) HenpepbIBHEI B pAMOyrowbHHKe D: x» x< X, 
VoRV<Y wu ecu : 


max | Urry | <2Ms, max | a(x, Vie a, (7) 
D 


TO JIA MOPpewiHoOcTH y_(y) = uU(X_, VY) — Up (Y) WMeeT MeCTO OleHKa 


Msh , = 
2 (e(X—¥0)(¥—Yo) — 1), (3) 


lre(yl< 


Ecam uapany c a(x, y) pynKuun 9(y), 9'(y), P(x), 9’ (x), ae (%, Y), 
T(x, y), fe (% ¥), A(x, y) roe fie W=F (x y) bal, y) (p(y) +8 (*)—9 (Xo), 


TaK2Ke HeMpepbIBHbI H MaKCHMYMBbI HX MOfyseH B OOaCTAX oMpefemeHHA 


* MeToxoM MIipaMbix, COBepUIeHHO aHaJIOrHyHO Tomy, Kak pelllaetca sayaya (1), (2), 
(3), MoxKHO pellaTb KpaeBylo 3afauy Aa ypaBHeHua (1), Kora 3HayeHHA u(x, y) 3a/aHbt 
Ha XapaKTepHCTHKE X = Xo, Vo S YXY u wa KpnBoh y= y (x), xSx<X, eCH y(X%9)= 
= Vo Hy’ (x) >O npn x) <x<X, a pelllenue umerca Ha 9TOH KpHBOH. 

9) 


PaBHbI COOTBETCTBEHHO 9, %’ Y, oh ae fis fx, TO Ux, Uy, Uxy, Urry HeneTE 
T@bHO OyAyT HenpepbIBHBT H nel | 


My = 27%, fe +25 +2, Var) — 1+ | 


— — — Sara wee ¢ 
4219 LE LAU, OV ae 2 (§ 
al = /, (iz) — byukuun Beccena; l’ = X —x%; l’ =Y — yy. | 
ae Ge ry =A (%, yt)” Beam | A, Ag, Ay, Au wc 
B o6macta D: wae Y<Y<Y, |ul<y, eer, Y — y= 
npuuem A = max|A|, Ay = max | A, i Ay = max| Aa, u ecu I’, pied 
D 


JIOMKUTEIbHbIe UNCa, YOBJIETBOPAIOMIMe HepaBeHCTBY ALE! ea RI 
U’ MoxerT ObITb CKOJIb yroquo Oum3sKuM K U, TO mpHOmWKeHHOe pellieHH 
KpaeBol 3ayauH | 
tbyy =A (%, y, u) B D; (1¢ 
tt (%,/ Volos ORS ee ee Ok eee et (1 

U(X, Y) =O *, Yo eons Y’—y =, (14 

B oOmactu D’: x5<x< X’, Wo<y<Y’, |u| <U’ MomHO HaxojuTbh meTdg 
JOM IipAMbIX aHaJIOrHYHO TOMY, Kak 9TO i B nyHkTe 1, NpHyem Jur 
MOrpeWHOcTH Yn (y) = aa y)— up (y) TomyyaetcA oleHKa 


A,+ AA l"\h 


es: u Ay(X'—¥_)(Y—Yo) 1h. 
nol 2A, te Ss (13 
Voi So Rie eran : 
WIA BCex fA, yOBMeCTBOPAIOUIMX HepaBeHCTBy 
20 — TA 
aes : A, wae : (14 
(4,4 AACS ee 


3. Y paBnenuep(x)ly — (a(x)u)e-—G@ Qu 7a) Mpuoa 
*KCHHOe pelleHHe KpaeBoli 3ayaun | 


p (x) Ure = (9 (x) Ux)y — q (x) u + f(x, £), (18 

= Omni = 0, o> Oni, > 0; q>0, Ox x=, Oct 7; 
u0,t)=a(), u@t)=a(t), 0<t<T: (1 
u(t.) =e(x), u(x, 0) =O), OS <I c 


Ha IIPAMbIX X= xX, =kh, k=O, 1, sa+1, (a+1)h=l1 moxno Tomy 
4WMTb KaK PpellieHHe CHCTeMBbI OObIKHOBEHHBIX Audepenw Ha JIbHBIX ypaBHeHH 
C TIOCTOAHHBIMH KOS(PppuNHeEHTaMH 


Op [4p 44 (¢) — 4, (f)] —9,_, [u, () — up, (t)] 


Prlle (t) = a | ~ gnun(t) + fe(t), (18 


PC Pr= (Xn), Sh = 9 (Xn), n= Q (Xn), [r(t) =f (xx, t), MpH QonomHuTenH 
HbIX YCJIOBHAX 


tn (0) =9(%a),  un(0)=9(ee), u(t)=ai(t), una(t)—elt). (1 


| 
| 
* Hyvlesble rpaHwuHble yclOBHA BSATH HIS AA COKpauleHHA aNbHeHMIHX 3anHce 


** if 
AvaOrHuHO MOKeT ObITh paccMorpeHo ypaBHeHHe NonepevHbIX KOMe6aHHH cTepx 
MepeMeHHOrO CeyeHHA Ha YMpyrom OCHOBaHHH. 
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Ecau 
« 


o = max | o(x) |, o’ = max |o’ (X) is) 9" Serta x |52(x)4, 
0<x<l 0<x<l 0<r<l 


max| Ux (x, t)| <M, moe) Urx (x, t)|< Mz, max | Usrx(X, 1)|< Ms, 


0<t< 


0<t<T 0<t<T 0<t<T 
v 


rO JIA WONYCKaeMOl pH STOM MorpeliHOcTH Y(t) = u (Xp, t) — up (t) mony- 
JaeTCA OWeHKa 


h, (20) 


rye M = 0M, + 0'M, + ?/,0Msg. 

Jina oenku BemuunH M,, Mz, Mz uepe3s dyHKuNH, 3ayaHHble B  ycvio- 
BHAX KpaeBol 3ayaun (1), (2), (3), qomycrum, uTo 9, (t) = ¢,(t)=0; sToro 
BCerja MOXKHO JOCTHTHYTb HajiexalljeH 3aMeHOH MCKOMOH (dbyHkWHH. Tora 


Ms <MM,.{1G (oy? +16 el" + [ (a (F)ac}"|; en 


mcn.{foSeo]uver [dea]: — a 


p 


Ms < MM, {Ks (I +[6 (+ L()] + Gt (=i (4))a]") , (23) 


“Te E(U)= (6 (%) Oz)2e—q (x) Ue vn (x) hn — HOpMHUpoRanuEre COOCTBeHHBIe 
byYHKIHH WH COOCTBeHHbI€ YHCJIa KpaeBoH 3aauH 


L(y) +220(x)y=0, y(0)=0, y(l) =0; (24) 


M.— uHCJIO, KOTOpoe MOx*KeT ObITb gupeneeEo yepes KOa(pPUUMeHTHI ypaB- 
ieHHA (15) wu yaa KoToporo (?) 


Lyn (x)|< Mn lyn(X)1<Mbns yn (| <M, 


Wal Dhotd Oa rl: (25) 
oe qt ile 
Moe (> a ; ee 
het *% 
l 
eS ( (U2 + gU2) dx: (27) 


0 


I L , . 
kal) = \ . {L (U)}2dx, Ky(U) = Jefe (SL (u))\ die (28) 


Ipu 2ToM npegmonaraerca, uto 9, », f, L(y), L(¥), L(j/e) HempeppriBuo Aud- 
bepenuupyembl Ha orpeske O<x</ H paBHbl HyMOo upA x=O0 HX ==), 
L(=L (¢)) — dynxuns, CyMMHpyeMad Cc KBajlpaTroM Ha orpesKe 0< x <I. 
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4. YpapHeuue (x) uz= (s(x) Ur)y—G (x) uU+ f(x, t). TIp6.1m2KeHH| 
peleHue KpaeBow 3ayauH | 


p (x) ur = (9 (x) Us)e— G(x) + F(X t), (4 

o> Pmin, Sonia 2, iq 0, O<x<l, Ot <T; 
“0, t)=n(t), ul, )= (0); (3 

u(x, 0) = $(x) (3 


Ha UpaMbix x= x, =kh, k= 0, 1,...9n £1, (29 Ppl) a=—!l, Mower ObI' 
MoslyyeHO Kak pelleHve CHCTeMbI OObIKHOBeEHHDIX udpPepeHHaIbHbIX ypa 
HeHHH C MOCTOAHHBIMH KoatppuuneHTaMU 


F o — t)| —o, _ iB, 
primes n [2p4y (t) — 4p (2) Se aL A eta ae (3 


re pr =p (Xn), Sn = 5(Xn), r= (Xn), fn(t) =f (xn, t), pH AonomHUTER 
HBIX YCJIOBHAX | 
wn (0) =¢(xn), Uo(t) =r (t), Unga (t) = 2 (2). (34 


Ilpu 3ToM Awa MorpewHocTH yp (t) = u (Xp, t) — up, (t) MOomyuaetca OleHI 


MV t 
as (is ee ; 
| ai | ie WV 20 minFmin 


rye M wMmeer Takylo Ke CTpykKTypy, KaK HM B MpeblyWleM MyHkKTe, a J 
BemuunH M,, Mz, Mz pu ¢, (t) = 9, (t)=0 (cm. mn. 3) mMomyuatoTca oueH 


Ms < M.M,, {{K2 (e+ [> 


Cer 
eS 
aad 
ol = 
le 
a 
a 7 | 
<< 
Se, 
Q. 
aA 
eer 
ne 3 
1 


a uncia M,, M,, u dynKunonam G, K,, Ky ompeylenawrcd Tak xe, Kak: 
mpeybiyikem tyukte. [Ip arom mpeqnomaraerca, uro 9, f, L(), L(f/ 
HEMpepbIBHO WudepenyHpyembl Ha oTpeskKe OC x</ uM paBHbl Hy 
ero KOHIWAaX, a PyHKUNA L (=L(9)) CyMMUpyeMa c KBagpaTOM Ha 91 
oTpeske. 

Axstop Onarogapur B. VW. Jle6enena u C. JI. Codonezpa 3a I€HHbIe 3aMey 
HHA, 


MockosckHit rocyfaperBeHHbili yHuBepcuTer Ilocrynuai0 
um. M. B. Jlomonocosa 28 II 1956 
UMTHPOBAHHAA JIMTEPATYPA | 


1°¢; Es Muxauu, IIpgmpie metogp B Matematuyeckolt dusuxe, 1950.2 HW. T. Te 
poBpckuh, Jlekuuu 06 ypaBnenuax c uacTHbiMH TpOHSBoOfHbIMH, 1953. | 
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okanagan Akayemun nayr CCCP 
1956. Tom 109, Ni 1 a 


, MATEMATHKA 


B. C. BAHOrPAJLOB 


O 3AQAUE HEAMAHA JIA YPABHEHHS JJNIMNTHYECKOrO THNA 
(II pedcmasreno axademuxom H. M. Buroepadosoim 1 III 1956) 


PaccMoTpHM ypaBHeHHe 


02U 2 2 
a(x, ) Ge + 20(x,y) sag tele, y) So + 
0U 0U 
+(x, y)F tel WS +h NU =B(x, 9), (1) 


6 
rae a(x, y), b(x, y), c(x, y) — orpaHHueHHble H3MepHMbIe (PyHKUMH B HeKO- 
TOpoH orpaHHyeHHoH oOOnactH D, yOBNeTBOpAIONHe yCJIOBHIO 93IMMMTHY- 
HOCTH — 


ac—b>k>0 BD. (2) 
Jlerko BHAeTb, YTO MPH JaHHOM MpesnosO*KeHuH \a +c|> V 2k, lO3TO- 


My, He OrpaHHuHBaxA OOWHOCTH paccyKeHHH, MOXKHO MpHHATD a+c= 1. 
» Bsoga B paccMoTpeHve MpoH3BoHble 


) ye) ~ @) CG) 1/0 pei) : 
ae te reay Seuplia ws.) (3) 
Oz 2 \Ox Oy Oz ZECO%G Oy 

ypaBHeHHe (1) MOXxHO 3anHcaTb B BHe 


0?U : 
== tsRe (2 —c-+ i2b) 


Se tdtioe +ilj=e@).  @) 


ByfeM OTbICKHBaTb pelleHHaA ypaBHeHua (1), yROBNeTBOpAIoOulMe rpaHHy- 
HOMY YCJIOBHIO 


au 
i mae (5) 


rye I’ —rpanuua o6mactru D, a n— BHeIHAA HOpMadb kK I. 

Jlerko BHJeTb, YTO MPH MOMOMIH KOH*OpMHOrO OTOOPaxKeHHA Hallly 3a- 
ayy Jia OOmacTH c WOCTAaTOUHO riayKOH pale MO%KHO CBeCTH K 3ajaye 
qua Kpyra. Ilosromy B jlaIbHeliwiem MbI OyweM cuHTaTb, uro D ecTb Kpyr 
\z| <1, a PT —oxpyxuoctp |z| = 1. 

Tlog pewienvem Haieli 3aqauH MbI OyjeM NoHuMaTD dbyHKunio U (x, y), 
AMeIOULY1O HeMpepbIBHBIe TepBble MpOHSBOHbIe, BTOPble II POHSBOAHbIe B OOOOULEH- 
HOM cmpIcyie C. JI. Codomepa (1), KoTOpad yOBJIeTBOpAeT HallieMy ypaBHeHHIO 
‘1) mu rpanvunHomy ycaoputo (5). Jina pemenua sToH 3aqaun MBI OyjeM 
1Ob30BaTbCA MeTOJOM, MpeqowenHpmM VM. H. Bexya (?). 

Ilyeth U (x, y) — pemienve nae sayaun. Torga uMeeT MecTO paBeHCTBO 


U (x, y) = ([G (2, Q AU di dy + ¢ = So(0) +e, a 
D . 
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rae : 

eC 4 4 3 

SS ei —— SSS eee aaa : Cce—— ? 

G (2,0) teeraness e (1218 +161 >| 
ZK iy aay, 


C — HeKoTOpaswl KOHCTAHTA. 
B cuay papeucrspa (6) pellienue 3afauH MOMKeM UCKaTb B (hopmMe 


U (x,y) =\\Glz, Dp ©) didn +c = So(e) +6, | 
D 


o (C) -— HeH3BecTHad (PyHKUHA. ; | 
OrmeTuM cueftyroulue cBolcTBa dyHKyuH G (2, ©): | 


| 


MiGi@tj\= CC en 2) 5 | = 0. ceG; 3) \lG@,9didq=o. (f 


Ecau p(z)€L?(D), p>>2, to U(x, y) umeer nempeppiBHBIe mepBpie ny 
H@BOAHbIe, IpHueM ! 


ines aan 5. +2] ()didq=5,(0), | 


ag = oe 
Oz fee Sige SA 


Vicnombpsya pesybtaTbh! SurmyHma u Kasbgepoua (*), MoxKHO moKa3al 
UTO CYII€CTBY!IOT BTOpbIe IPpOHSBOWHbIe B OOOOMIEHHOM cMbIcsIe C. JI. Co 
JieBa, KOTOpble BbIparkaloTca 0 dbopMywiam 


Tey 1 e : it 
ov Wier 7 (1—zt)? p (5) dé dy = S3 (9), 
as : 
ote = \\e ade, 


mpuyem S»(o)— orpauHueHHbli onepatop B L?(D), p>, 
Sse) I_p<Apllell,- 
Ecau p(0)€L7(D) u p>2, to U(z) u OU/dz HenpepprBHE u | 


| So(0)1<Kollelly (Si) | <Kittolly ( 


HenocpencrBenublit moy[cueT MOKa3bIBaeT, 4TO Fe eae bt 
Iloub3yacb HempepEIBHOH 3aBHcHMocTbIO A, OT Pp, MOXKHO HalitH Tat 
¢ >0, uro Ap Onu3Kka K eqHHUe IIpH 


2<qpK2+e. 


2 2 
TloqcraBisaa BbIpakenna WIA U (2), = ee : — B ypaBHenne (P 
202 : 


Nowy¥aeM (PyHKUMOHaIbHoOe ypaBHenve ja p (2): 


(2) —P (e)= = \\ plz) dtdn —cf +g, 
< D 
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rye 


P(p)= + Re{(a—c+ i2b) )\\ ie a + o (6) dedy+ 


z 
le 


+(d+ie)\\[-4, Z| o(0) day + 
D 


2 eer Sita Fae z)ledean. 49) 


FS |C—z|-[1—2@| 2 
YuutTpipad (9) uw (10), ouenuM Hopmy P(p) B L”(D) upu p>2: 
I| P (0) [lp < {max |a—e + i26| Ap + \\d + iellpKi + || Fp Koh Welle < 
<(V1—4k Ap + \|d + ie||p Ki + || flo Ko) |e lle: (13) 


SatuKcupyeM Tellepb HHTepBat 2<Kp<2+6 Tak, uroObl Waa BCeX p 


M3 9TOro uHTeppana VY 1—4kA,<1, u myctb Hopmei d, e, Dabo la Lay 
HaCTOJIbKO MaJIbl, UTO 


V1i—4k A, +\\d + ie\lpKi + \\FllpKo <1. (14) 
B 9ToM culyuae onepatop (J —P) uMeet oOparTHbtii 
($-P \l SG PPE Mi aep eh (15) 
Ilostomy ypapHeHHe (11) MbI UpuBeyqeM K 9KBHBaJIEHTHOMY ypaBHeHHIo 
e °° e=V—Py (= eoean) —c(J—Py*f+(—Pytg. (16) 
D 


Orciogqa BHAHO, 4TO pellleHHe HMeeT BUY 
o=a(J—P)te—c(J—P)1f+(J—P)'g¢, 
Tye ¢(x, y)—dynkuua, papyadt efununue Bb D, «—kxouncrauta. Ho 


(J —P)t¢ = >) P"s =1, u60. Pe =0 seugy cpolicrs (6’). 


p= a+. (1— P) 2 (gc). (17) 


TloncraBiad mogyyeHHee BbIpaxkeHHe Jia p B ypaBHeHHe (11), Oygzem 
HMeTb 


D 


—ol\ Py? faedg + \\ I — Py ede dq = 0. (18) 
D 


LEC \\ Py Fabdn £0, To u3 (18) HaxOMHM MOCTOAHHYW C. 
D 


CeqopatebHO, ypapHeHue (11) uMeer pewienne (17) npH s000M « x 


\\ oP ga ar 
ieee lima a lea 
\ ptr ae 


D 


Takum oOpa3om, Halla 3agaya (1) —(5) B 9TOM Cay4ae HMeeT EAMHCTBEH] 
Hoe peiieHHe Buya . | 


U (2) =\\G, I —P)*(@— ef) diay +e. (ig 
C | 


2°. Ecau \\ (J —P)+fdidyjy=0, To Halla 3aqaua paspeliumMa Tora 
D 
TObKO Tora, Kora 


calla =: 


B 9ToM culyyae opMyvia (19) yjaer pewieHve HalehH safayuH Mpu s060}} 

3HaYeHHH TOCTOAHHON C. 

YcuOBUA Pa3spelHMOCTH MOXKHO MpeJCTaBHTb B mpyroit cope. ye 
{(J — P)“]* — onepatop,. conpaxennpili K (J — P)* 

(J —P)7yf =>). Pp? =F — Py. 

n=0 | 

Vis (12) moxuo nalitn P*: i 

P*(p) =—R Lid\ey + 228 : ee | 

(== e({{\tew) (Z) + 120 (2)] Sines (1 — 202 

D 


+ (4(2) + e() | ea = Pam pe | 
agian erie ak Hanke ita 


O6o3HauHM ¢ (z) = (J — P*)te(z), Torga ycnoBue (18) 3anumetca B BHF 


\\ (@—cf) ¢dédn =0. 
D 


Jina ypapoennt AU=g f=O0 un o=1, ostomy Nosyyaem H3BeCTHBI 
YCJIOBHA paspeliMMOocTH 3ayaun Helmana. | 
B ToM cylyyae, Kora HepaBeHcTBo (14) He BbIMOHAeTCA, MbI MO2KEM Y Al 
HeHve (11) 3amucaTb B Bue | 


Ut P+ Pp =e —of + EM oaide, (209 
D | 


= 


rye 
P, (9) = Re[(a—c + i26) S, (0)], 

P, (p) — BOHe HelpepbIBHbIH ONepatop. | 
Onepatop (J+ P,)p Bcerga wMmeeT oOOpaTHbiii, ecuH p yOBseTBOpsAe} 
yenopuio Y 1 — 4k A,< 1. 


Ilostomy ypaBHenue (20) MOxHO CBeCTH K 9KBHBaJICHTHOMY YPaBHeHHk 
Tuna DpeyrombMa 


p+ (I+ Pi) *P2(o) = (I + Pay *(g —cf) += \\ 0 ©) dé dn. 
D 


B sakuloveHve xouy noOslarogapuTh MW. H. Bexya, m0 pyKOBORCTBOM KO: 
TOpOro BbINOJHeEHa WaHHaA padora. 


MarematuyeckHi wucTaTyT uM. B. A. CrexmoBa Ilocrynu0 
AxajlemHu Hayk CCCP 29 II 1956 
UMTHPOBAHHAA JIMTEPATYPA 


1C, JI. Co60ae8, Hexoroppie npuMenenus tbyHKUMOHaMbHOTO aHasH3a B MaTemaru 
ueckon dusuke, 1950. ? MW. H. Bex y a, JTAH, 101, Ne 4 (1955). ? A.’ P. Calderom 
A. Zygmund, Acta Math., 88, No. 1 (1952). ‘ 
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Aornagp Akagemun nayx CCCP 
1956. Tom 109, No 4 


’ MATEMATHKA 


MW. HW. DAHWJIIOK 


OB HHTEFPAJIBHOM TIPEXCTABJIEHHH PEWIEHHH HEKOTOPbIX 
IAMMNTAYECKHX CHCTEM NEPBOrO NOPAAKA HA MOBEPXHOCTSAX 
C MPHJIOWKEHHEM K TEOPHH TOHKHX OBOJIOUEK 


(IIpedcmasazexo axademuxom M. A. Jlaspenmoesuim 24 IIT 1956) 


Hactosilad 3aMerka MOcBAeHa jlabHeliliemMy pa3BHTHIO O6meli Teopuu 
pellGHHH «B IeJIOM» HEKOTOPbIX 9JIJIHNTHYeCKHX CHCTeM JucPepeniHabHBlx 
YypaBuenuii MepBporo MOpsAyKa H HeKOTOPbIM ee MPHsOXKeCHHAM K MeXaHHKe 
cMowmHon cpesb. Jina cyyant MOCKHX’ OOJacTelH MOMOOHbIe paccMoTpeHua 
ObIIM MpoBeyeHb! B padorax (3, 2). 

1. Mbt OyqeM MOJIb30BaTbCA HEKOTOPHIMH NOHATHAMM, TepMMHOJOrHel 
M lpe/J02%xeCHHAMH, IPHBeeHHbIMH B 3aMmer«Ke (°)*. Ha npon3sBoubHol MoBepx- 
wocTH R pacCMOTpHM MOJIA CJIeAyIOULHX TeOMeTpHYeCKHX OOBEKTOB: JByBa-. 
JIGHTHOrO TeH380pa al, i, j= 1, 2; WByx KOBapHaHTHbIX BeKTOpoB 6;|, (B MO- 
CJIeqyIOUleM HHACKCLI, CTOAUIHe MOCIe BePpTHKaJIbHOM YepTOUKH, He HMeIOT 
reoMeTpHyeckoro CMbICIa) H KOBapMaHTHOrO BeKTopa 9;. Iloyq cucTemonu jud- 
@epeHuvasibHbIX ypaBHeHHH NepBoro NopsAyKa Ha MOBepXHOCTH OyjeM NOHH- 
MaTb CHCT@EMyY KOBapHaHTHbIX PaBeHCTB 

du? Eig du" 
ax" = Ox? 

Jima MpocroTsl, B jlaibHeliiem Oyyem mpefnouaratb Mone TeH30pa a! 
OHH pas judcbepeHuupyeMbIM C MpOH3SBORHbIMH, YOBJIETBOPHAIOWHMH yCJIO- 
BuiIO Tenmpygepa (H-HenpepbisHaa uddepenuupyemoctb), a TOJIX BeEKTOPOB 
8:;r, 0: — H-HenmpepbIBHBIMH. QMMMTHYHOCTh cucTeMbI (1) BbIpaxkaeTcA MOVJIO- 
KUTeCIbHOH OlpesedeHHOCTbIO Ha R KBaspaTHyHOH COpMbI 


+ Bi yr" + i: (1) 


© = allt, aii =1/,(@i + al), ali = Esta , 
rae €; — Upou3BouIbHoe (HelipepbIBHOe) KOBapHaHTHOe Movie Ha R. Bes yuyep- 
6a JIA OOULHOCTH MbI MOXKEM TIpPeMMONOXRHTb, YTO BbITOJIHAIOTCA COOTHO- 
meHusa 


AA a 4 me 
—— Ge. Bie ClCH 47 = ie (2) 


JlelictBuTeIbHO, [IPH HeKOTOpOM (pHKCHpOBaHHOM HaOope  JIOKaJIbHbIX 
flapaMerpoB Ha NoBepxHoctu R Bcerfa MOXKHO AOOMTLCH BBIMOJIHeHHA COOT- 
Howenua (2) acbMHHbIM HeBbIPOKeHHbIM MpeoOpasoBaHuem (Cc TepeMeHHBIMH 
KOMpPHUMEHTaMM) HeH3BeCTHBIX (byHKWHH, Tak YTO 9TH COOTHOWeHHA OyAyT 
BbINOJHATbCA Ha BCeli TOBepXHOCTH B JIOOOM JIOKaJIbHOM MapaMmeTpe, eCJH 
cyemaTb COOTBeTCTByIOUIMe «HpoqomKenuA». B sTHx NpeANooxeHHAX, HC- 
Homb3yA WuHelHbIe pUpdepenivanbuble onepatoppl d/dz!, BBeJCHHBIe B (2), 
H o6o3Hauad f = ui-—+ iu?, Mbl Moxem cucremy (1) 3amvcaTb B TaKOH KOM- 


vIeKCHOH (bopMe: 


* Bee BeTpevalomlHeca B TeKCTe HHJeKCbI NpHHuMaloT sHaueHHaA 1, 2. Kpome Toro, MBI 


NOJIb3YeCMCHA TpaBHJiom «HeMOrO HHJIe€KCa». 
2 JIAH, rv. 109, Ne! 17 


a 
eCJIH BBeCTH OOO3HAYeHHA | 
& : . ie) . : | 
Ai = Mo [(Bi 11 + Bi 12) + 4 (HBi 11 — Bi fe), iT 
es 
Bi = */o [(Bi 11 — #/Bj 12) + 2 (4B; 11 + Biya)l, 
QO; a0) + 1010;. 

Pemenua cucrembl (1), yOBJeTBOpsiolyMe (B KaxkWOoH NapamMeTpuye 
OKpeCTHOCTH) TpeOoBaHHAM, TIpebABJAeMbIM K TaK Ha3bIBaeMbIM odobulerH 
pellieHuaM, OyfeM Ha3bIBaTb peryJIApHbIMH. MomKHO Moka3saTb, YTO OHH Oh) | 
B CHuIy HauiMx MpestosomwKenni H-nenpeppiBHo judpepenuupyeMbmMy. 


2. Us tbopmyat (3) 3akmiouaeM, 4TO AIA. TOTO, YTOObI B MpeANOJy 
uuax (2) HeKkoTOpad pyHKuMA Y(Z) Oba KBasMaHamuTHYecKOH (*), Hea 


MMO M JocTaTOUHO, YTOObI pelicrBue Ha Hee omepaTopa O/dz‘ jaBas0 
JIeECTBCHHBIM HYJIb. 

Ilyctb G—HekoTopaax o6sacTb Ha wtoBpepxHocTu R; I’ —ee xopfaiy 
rpaHulla, COCTOAMaAH W3 KOHCYHOrO YMCA HellepeceKalollMxXcA KYyCOUHO-Iif 
KHX KOHTYpoB, IpHyem muHoxKecTBo G-+ I’ kommakTHo Ha R. Moxkuo tif 
3aTb, UTO TOra CyllecTByeT KBa3HrapMoHNuecKan (yHKuvA [puna gy (fh 


I 


o6nacth G. Jlonomuum ee dbyukunvei g,(zZ, 6) HO KBasHaHaJIMTHYeCKOHH 
tlepemenHomy © vu oGosHauuM g (2, ©) = g1(z, ©) + ige(z, 6). Boodme, (py HK 
g(z, ©) MHorosHagHa Mo MepemenHomy C. Mcnompsya mMaTpuiy mepvoyoB 
MOXKHO COCTaBHTb Takylo JMHeMHYy!IO KOMOMHaLHIO Q(z, ©) NepHoyoB I 
dyHKunnH Tpuna no Oa3svcy WHKJIOB Ha G HU CONPAXeHHBIX K a, (byHy 
w,(Z), WTO BbIpaxenue Og(z, 6)/dx', g(z, 0) =g(z, D—Q(z, 0) 6 
OJHO3HauHOH B G KOBapHaHTHOH NO Z KBasHaHaJIMTMYHOH mo € wu C NOJKE 
llepporo llopsyKa B ToUKe © =z. | 
Teopema 1. Onepamop, o6pamnolii x OudrqbepenuuaacoHomy onepari 

0/dz', umeem gud (C = ¢1 -+ ié): 

i ae 4 ij Of (6) Og (C, 2) Sai vy! rs 

(=F Ona Me a 


20e F (0) ecm amban Keasuanaaumudeckaa Qynkyun 6 o6a2acmu G; npu 3 


npeOnoaaeaemca, umo Of/dz' cytuecmeyem 6 ob6o6weHHom CmoIcae. 
Takum o6pasom, tpopmyuia (4) pemlaer mpo6memy o HaxoxKeHHH Tpit 


THBHOM MO OTHOWeHHIO K AuppepenynasbHOMy onepatopy O/dz!. Ecam 


puanta Of/dz' 3ajyjaHa Ha BcelHl MoBepxHoctH R u yOBMeTBOpAeT COOTB 
BYIOULHM YCJIOBHAM, TO MepBooOpasHad BOCCTaHaBJIMBaeTCA TO POpMysie | 
(4), HO MHTerpHpoBaHHe paclpocrpansercs Ha sOOylO KOMMAaKTHY!O YacT 
MOBEPXHOCTH, COfepxKalily!o TOUKy Z BHYTpH ce6s. (O npoOmeme upuMmuTH 
OTHOCHTEJIbHO ONepaTtopa Kom B mnockHx OG6smacrax cm. (5).) 

Teopema | jjaeT BOSMOXKHOCTb yCTaHOBUTbh MpHHLMN no,oons (cm. (1! 
Ha MPOHMSBOJIBHbIX MOBepXHOCTAX; HMCHHO, HMeeT MecTO Cyleqylomlan Teopt 

Teopema 2. I] pouseoaenoe peeyaapnoe peuienue | ypaenenus (3) 


@0;=0) na awbotk Komnaxmnot uacmu G, noeepxHocmu R moorem €| 
npedcmaéereno 6 dopme 


f (2) = 9 (2) expe(z), 


2de ) — peeyanpuan Keasuanaaumuueckan 6 G (yNKYyUA, a Henpepole 
G, @yAkyua © umeem boLpaoenue 


o(z)=— 1 bil (A, a) ORG: 2) ce 
7 \\ a) ace ania 
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Orciona culeqyeT, 4YTO pA yHAaMeHTaJIbHbIX CBOLCTB aHaJHTMuecKHX 
byHKUMH (IpHHUMM apryMeHTa, MpHHWN KOMMaKTHOCTH u Jp.), OOOOWeHHBIX 
Ha pellenuA cucrempl (1) (pH M;==0) B nocKux o6nacrax VW. H. Bexya 
(*), WMeeT MeCTO TakxKe H JI PeleHH cucrempr (1) «B IesOMy. 

IIpu nomoulH To xe Teopembl | MoxHO JoKasaTb CuJlesyIoULyIo OCHOBHY10 
Teopemy: 

Teopema 3. J[aa mozo umobu dynxyun | Oaeaaa peeyanpuoe @ G pe- 
wienue ypaeHenusx (3), HeEOOXCOUMO U OOCMAMOLHO,y “MOObL OHA YOOBAEMBOpAAA 


cAedyrowuemy UNMeeparbHomy ypaeHenuto (d/dC! = d/dei): 


SN Fa AS ij =) Og (6, 
f(z) = ae FO era Eatin L Bif) sede, +®, (5) 


ede ynKkyua DO umeem éevipaocenue 


= 1 iiqy, C8 G2) 4 
© (2) = — —\\ bi, ete 


Ecau B (bopmyvie (5) novioxuTh A; =B;=0;=0, To mpl nosy4uuM 0606- 
ieHHy!0 dopmyy Kom Aid KBasHaHasMTHYeCKHX (pyHKUMH Ha MOBepXHOCTAX, 
OTMHYHYIO MO BAY OT IIpHBeyeHHOH B 3amerTkKe (3). 

Teopema 4. Odxopodnoe unmeepanbHoe ypaeHenue 


j@)=— (fo (ad + BD 6?) day 
G 


Tw 
umeetn MOAGKO MpueuaAblioe peiwexHue. 


IIpuMeHas K ypaBHenHio (5) MeTO NocNe\OBaTeJIbHbIX MpHOMKeHHH, 
MOXHO TOJYYHTb ABHBIC MpejcTraBsenua BCeX ero peryJAPHbIX pelleHuH: 


j= ©, +4 \ PE 2)0, Odor + |\P C2), © dex, 
G 


G 


rye OTHOCHTeIbHbIe MHBapvauTp I'(C, z), (0, z) cyTb pesoubBeHTbI HHTerpaub- 
Horo ypaBHeHHua (5) H OOO3HadeHO 


®, (2) = © (2) + 5) FD EE ae. 
1 8) 


Bpoya eure oO03HayueHHA 


0, (t,2)=2(t,2) + (\re, 2) g(t, dor, Q(t,2)=— \\i (C, 2) 2 (6 0) dor, 

G G 
orcioya (ecan @;==0) merKo nomyyHTb, Mpu coorBercTByionjux nmpesnono- 
KeHHAX, CeMyroulyio Popmyvly: 

i OO, (C, 2) ae; j ara O6la (6, 2) ae, 

Hien Oe gta #3.) ACh 
iy 

600maroLy!io HHTerpasbHy!0 tbopmywty Kou na cayyali pemennit ypaBHenua 
3) (upu ©;=0) na mponsBonbHBIx noBepxHoctax. Mcnomsya ene 0606- 
eHHbIe (OPMyIHI CKayKa, IIpH MOMOMLM sTOrO MpesCTaBseHHA MOAXeT ObITD 


Ipe{MPHHATA MOUbITKa PelueHuA KpaeBbIxX 3aflad Ha MOBEPXHOCTAX, eCJIH BOC- 


JOJIb30BaTCA pesyIbTaTaMM [MA NlocKoro cayyas (7). 
3. B Teopuu craTHyecKoro G€3MOMeHTHOPO Hallps2xKeHHOrO COCTOAHHA YIPy- 


‘OH O6OMOUKH Mpo6sIeMa CBOJMTCH K PeLIeHHIO CHCTeMbI 


ee ar a ear, td oP g = deta. ei dt <1 (9) 
V g Ox’ Ve 
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3necp T'! o603HayaeT CHMMeTpHYeCKHH TeH3Op HallpsxKeHHH; Ty; — CHMBG) 
Kpucrobibena Broporo poja, BHIYMCJICHHbIe 10 (MOMOXKUTEMBHO OLIpeMeJIeHHO 
TeH3OpY ij WepBOl KBapaTHuecKol opMbl; d;;j —TeH30p BTOpOH KBajl})) 
THUeCKOH (pOpMbI cpeHHHOM MOBepXHOCTH, F’ — saqauupii Ha mocswe ny} 
KOHTpaBapHaHTHbI BeKkTop; F — aOcouIOTHbIM MHBapHaHt. Kak moka3aH}) 
(), B TOMCJy4ae, Kora OOONOKA UMeeT POX HyJb, NpHyemM rayccoBa KPHEW 
Ha eC MOMOKUTeIbHa, cHcTema (6) MpHBOAMTCA K 93JVJIMNTHYeCKOM CHCTP 
fepporo HopsyKa Ha msockoctu. Ecam xe pog oOon0uKN Combe HYIA,} 
BBeJeHHe eMHOrO MapaMeTpa, KaK B YMOMAHYTOM CuITyyae, HEBOSMOXHO, |}) 
atomy (6) Hy2XHO paCCMaTPHBaTb «B I{eJIOM>. | 

TipeqnonoxuM, YTO Ha cpequHHOl MoBepxHoctu R oooOUKH CyleCTBS}) 


TpH cuMMeTpuyeckux TeH30pa Aj;, r= 1, 2,3, yqoBmeTBOpAIoUIHe yCJIOBM 


GiewAy AL =O, alk; E1j€sk EirAii Ap - . +0; 1) 


C a AP eee I 


[IpunumMast ux B KavecTBe «Oa3Hcay, OyeM UCKaTb NOAexKallHH onpejeve iW 
TeH3Op B BUe MHHeMHOM KOMOMHALLNH 


Ti = uw- Ay + u?-Ag + u3- Aj. | 


Teopema 5. Jepewue Oea ckanapa u', u? ydoeaemeopsiom na R cucmi 
Ouepenyuuanonolx ypaenenuti nepeoeo nopxOKa, npueodsiuetica 6 o6Aacm| 
20€ 2ayccoeéa KpUueu3sHa NnoAOMHUMeAbHA, K IAAUNMUKeCKOLL CucmMeme Buda 
eCAU BeecmuU OOO3HALEHUSM: 


of = RiP ot, Bap = Risin 9s = Rail, 
R= CA — AA, P’=CAZ— BAZ, A=djA, B=dijAp 
é ik i A 5 i 
pi, = CAlin — CAit (), — Adlon, 
i i in ( B 
Piz = CAjan — CAls G 
‘cat in (iE ik 
par = Cae (=), Rate, 


npuwem Ris ecmb mensop, onpedeasemolti cucmemoti R;,R™! = 6! (8/ — cums 
Kponekepa), OOHO3sHa4HO paspellumoli, KaK MOOCHO NoKasamb, 6 CuAY COeAI 
Hox npednoaoscenull, A sanamasa nepeO unOeKCOM OsHa4aem KOeapUaNmi 
dugpepenyuposanue, Ccoomeemcmeyioujee mempuuecKomy meHsopy gij. | 

TakuM OOpa3oM, CHCTeMa «B TeH30pax» IPHBOMTCA K CHCTeMe «B. ckay 
pax» Tana (1). B cuay mpeqnonoxenult Ha TeH3opbI Aj; , No rpaHHuHEIM 3: 


qeHHAM TeH30pa Halipsxenni T'’ oHosHayHO olpefemmorca rpaHuuy 
SHaYeHUS CKaJAPOB U*, U®, H MBI IPpHXOAMM K PPaHMUHbIM 3afayamM AA p 
CMOTPeHHBbIX CHCTeM. 


JIbBoBcKHH YrocyapcTBeHHbIH yHUBepcuTerT Tlocrynuso 
um. HB. PpanKo 23 Il 1956 


UMTHPOBAHHASA JIMTEPATYPA 
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of Pstudo-Analytic Functions, N. Y., 1953. 7 HW. H. Bexya, LAH, 98, Ne 2 (19) 
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Jokaago Akagemun nayx CCCP 
1956. Tom 109, Ne 1 


MATEMATHKA 
B. A. WJIbHH 


_AOKASATEJIBCTBO PA3JIOKKAMOCTH ®YHKIMH, OBJIAAIOWIEM 
OCOBEHHOCTbH, B PS] MO COBCTBEHHbIM ®YHKLILUAM 


(ITpedcmasaeno axademuxom H. I. Temposckum 21 II 1956) 


B mpefuiaraemol paOoTe OKasbIBaeTCA pa3sOKUMOCTS (PyHKWLHH, OOMaato- 
mel ocodeHHoctTbw 1/r* (0< «a < 1), aTakxKe (PyHKUUH, OOMaarouseli norapudau- 
f@CKOM OCOOCHHOCTbIO, B pA NO COOCTBeHHBIM (pyHKIHAM ypaBuenna Au+-Au=0 
* NPOWSBOJbHOH OOsacTH g moOoro uNcna N u3smMepeHHH c OHOpOAHbIM Kpae- 
sbIM YCJIOBHeEM JOOOTO H3 Tpex poOoB. 

1. PaccmotpuM sjqpo Apobnoro nopayka Kwy_.«(P, Q), umeroulee mo onpe- 


2 
{eJIeHH!0 CBOHM pxyOM Dypbe OusIMHeHHbIN pa Bua 


<1 4; (P) uw; (Q) 
—— (1) 
heme 


L 


B pa6ote (1) HaMuM JoKa3aHO, 4TO AA MOOOro «% M3 uHTepBala O<a<l 
ITO APO MpecTaBsAeTcA B BU]e 


Ree pa 0 paneer ay (PAO), (2) 


2 Cal PQ 


ye C,— HeKoTOpan MocTosHHaA; y.(P, Q)—dynKuna, oOnayatoujan HeMmpe- 
BIBHBIMH TIPOH3BOHbIMH CKOJIb yroHO BbICOKOorO HopsyjKa. IIpu «=O yxa- 
aHHOe AJ[pO HMeeT sOrapHdMHYeCKy!O OCOOeHHOCT. 

_ Takum oOpasom, psy (1) aBasnetca payom Pypbe Ja HeKOTOpOM yacTHOr 
byHKUMH, OOJafaiomei oco6eHHocTbIO Tuna 1/r* npw O< «<1 u sorapud- 
MMUeCKOH OCOGeHHOCTbIO pH a = 0. 

IIpexye Bcero qoKaxKeM, uTo pay (1) cxoquTcaA Up CyMMHpoBaHHH B M0- 
AJIKe BOSPAaCTaHHA COOCTBEHHBIX UHCI] PaBHOMePHO BO BCAKOM BHYTpeHHelt 
1oqo6NlacTH g’, H3 KOTOPOH yJlasleHa CKOJIb YyFOJHO Malad OKPeCTHOCTb OCO- 
jo TouKu (T. e. upu p(P, Q)>s, rye ¢ CKOMb yroqHO MawJo). 

Bocnosb3yemcs acHMMTOTHYeCKOH (popMyvJIO Jwak COOCTBEHHBIX 3HaveHHH: 


WN = Ci + O (MA? 1g hi), (3) 
“ye C — locrosuHas, papHaa 2Nx/V; V — oObem Janno N-mepHon o6slacTn g- 

Yka3annaa tbopmyma ycranopsena Kypautom (?) quis mpoHsBosbHOl 00- 
mactH 2 u 3 u3MepeHuit u Ges Tpyjla MoxeT ObITbh yCTaHOBJeHa MeTOJOM 


Kypanta ywisa o6acTH mo60ro uncna N usmepenuit. 
Us copmyp (3) myTeM 3eMeHTapHbIx MpeoOpas0BaH Nosyuaem: 


4 1 ayy tome aaa * (4) 
(Vv a)/2 eu (NEA nN ae 3 
i 

24° 


Oueuka (4) qaeT TpaBoO yTBep>kaTb, YTO AMA yCTAaHOBJIeHUA CXOAHMOC | 
paga (1) JocTaTouHO JoKasaTb CXOJMMOCTh pxAya 


r ye (P) u; (Q) 
* . — 2 

G ae j(N—«)/N 
Tak KaK pa3HocTb psgoB (1) u (5) qua mooOoro «<1 mpescraBner coda! 
aOcOMOTHO HM PpaBHOMepHO CXOJAMMHCA pA. : | 
3ameuanne. AG6comoTHad WM paBHOMepHad (B NoqoOmacTH) CxOAHMOC 
OusmuHelinoro pAya CO CTeMeHbIO COOCTBeHHOrO UMCIa B 3HaMeHaTeve, MpeBal} 
xomsmelt V/2, ycraHopseHa B paOote (3). Bupouem, ucxoqa M3 mpejcTiy 
BIICHHA, MWoOyYeHHOrO JWI Aep ApoOuoro nopsyKa B paoore (1), AsA WOK) 
3ATCJIBCTBA 3TOM CXOJMMOCTH JOCTaTOUHO 3alvcaTb paBencTBo IlapceBana AI} 
cpynkunn Kyjata/2(P, Q). 
2. Jlokaxem, uro pay (5) CXOJMTCA Tp CyMMMpOBaHHH B MOpAyKe BOW 
pacTaHud COOCTBeEHHBIX UHCes] PaBHOMePHO BO BCAKOM BHYTpeHHel MoZoosac 


g’ pu eth, Q) >. bp 


Q 1—« y 
Bseyem o0o3HaueHHe S=— MoxHO yTBepxkaTb, uTo 6 >O, Taft 


Kak TIO ycJIOBHIO «<1. | 
IIpu cymMMupopaHuu B TOpAAKe BOSpacTaHHA COOCTBEHHBIX YHCeN NOC 


MOBATCJIBHOCTB ABMACTCH MOHOTOHHO yOpiBarollen, MOSTOMY JIA NOKe 


-3|N 
U | 
3aTeJIbCTBA paBHOMepHOM cxogumMocTH psga (5) B CcHay UpH3sHaka AGdew 
HOCTaTOUHO JOKa3aTb, YTO pA 


oO 

s) u; (P) 4; (Q) 
‘ j(N—2—8)/N (¢ ' 
i=1 
oOlaqaeT paBHOMepHO OrpaHHYeHHbIM CeMeHCTBOM YaCTHbIX CYMM (BO BCSAKO 
BHYTpeHHeH nogoOsactu g’ mpu e(P, Q) Ss). 

Jl OWeHKH YacTHOH CyMMbI psjja (6) 6yqeM NoJb380BaTbCA H3BECTHG: 
ACHMITOTHYeCKOH opMysioH jWIa COOCTBeHHBIX (byHKIHM, yCTaHOBJeHHOH |f 
HavOoulee oOulem Bue Bb. M. Jlesuranom (4). V3 sro cbopmMyab cnenyetf 
yTo mpH o(P, Q) >« Bo BCAKOM BHYTpeHHelH MoqoOacTH HMeeT MeCTO OLLeCHK® 
‘ if 

Dy ui (P) ui (Q) = OW) = O (n'N—9), 
Vii <V in 


II[pumMenum Jia oleHKH uacTHO cyMMbI psa (6) MpeoOpasopanue A6enif 


D p-1/ hk P 
Sp = >) vim: = >) >) 0: (Wn — Wn44) + Wp Dj Vi- (8 
v1 R=f i 1 i=1 
Moet nomaraem 
1 
vi = ui (P) u; (Q), O1 = “aon 
IIpu stom, ucxoga 43 oueHKu (8), Nomyyaem 
k 
>) 0; = O (RN-D/N), (9 
== 
QJeMeHTapHbIM OOpasoM OLeHHBaeTCH PasHOCcTb 
Nae 
(1 3: +) o% PUN weg 
Wr — Ora = é = : ; 10) 
(2-5 OEE 8) plyH(N—a—8)/N i ( 


yee 


Ilogctapaasa ouenku (9) u (10) B roxyectBo (8), Momyuum: 


S= 3 0(getnw) + (Ghar) 


IIlpHHumaa BO BHHMaHHe CXOJMMOCTb YHCJIOBOrO pxAya 
co oe 


P 1 

yOexKJlaeMcsa B TOM, 4TO AA smOO0ro0 HOMepa p YacTHad cymMa psa (6) Sp 
erpaHwyeHa OJHO uM TOW we NocTrosHHOH. Tem CaMbIM OKOHYaTeMbHO JOKa3a- 
4a paBHOMepHaxA CXOJMMOCTb pHa (5), a CeqOBaTebHO, H psya (1). 

3. Jlokaxkem Tenepb, TO pay (1) cxoqutca (paBHomepHo B no,oO6uacTH 
e’ up p(P, Q) ><) umenno K hynKuin Kwa (P, Q). 
_ lonyerum, uro psy (1) cxoqutcs kK HeKoTopo dyukuuu f (P,Q). B cuay 
PaBHOMEPHOCTH CXOJMMOCTH 3Ta (PYHKIMA OOA3aHa ObITh HelpepbIBHOH B MOJ- 
eOnacTH g’ mpH p(P,Q)>se. 

Tak kak Bce KostppunnenTh! Dypbe pasnoctn f (P,Q) — Kww—a)/2(P, Q) 
TOK ACCTBEHHO PaBHbI HyJIO, TO, B CHJY NOMHOTbI CHCTeMBI COOCTBEHHEIX (pyHK- 
MMH, HUMe€eT MeCTO PaBeHCTBO 


\\ FP, Q) —Kw-aya(P, QP dQ = 0. 

| g 

A oTciojla culeqyeT, 4YTO B TOM OONACTH, B KOTOPOH NOAMHTerpadbHaA (pyHK- 
UHA HelpepbipHa (T. e. B oOsoOmacTH g’ upu o(P,Q) >), cnpaBezHBO 
fO2K TECTBO IAPS Q) == K(w—aj/e (5 Q). ‘ 

4, Bpte MbI jOKa3aJIH pa3JIOKUMOCTb YacTHOH PyHKUHH, OONaqatouler 
Deco6eHHOcTbIO THNa 1/r* (O<(a< 1) ua morapudMuyeckoH oOcoGeHHOCTbIO. 
Jreoya BbITeKaeT Pa3JIOXKHMOCTh IPOMSBOJbHOH (byHKUNH, OONafaiomeli B 
\HOH TOUKe YKa3aHHOH OCOOeHHOCTHIO HM yAOBMeTBOPAIOWIeH Bcloqy, KpoMe 
PTOH TOUKH, OObIYHBIM YCJIOBHAM pa3sioxwKuMocTH. (JlelicrBuTebHO, pasHOCTb 
TocNeqHeH (byHKUMH HW 4wacTHOH (PyYHKUMH, PaCCMOTPeHHOH Bbllle, OyyeT yJo- 
JIGETBOPATb OObIUHBIM YCJIOBHAM Pa3JIOXHMOCTH.) 

Takum o0pa30M, HaMH JjOKa3aHa CJleqyrouad Teopema: 

Beakas dynkuusn N nepemennolx, oOnradatoujan @ HeKomMOpotk enympenHel 
ouke OOaacmu g ocobennocmero muna 1/r* (O<ca< 1) uau aoeapudmure- 
Koll OCObeHHOCMbIO UL YOOBAeMBOpsAIOLAA BCIOOY, Kpome anol MouKU, OOoLUHOLM 
CAOGUAM pasloxcuMmocmUu, mosKem OolMb pasAlo%eHa 6 pAO No COoOCMEeHHbLM 
YHKYUAM OOAACMU g, NPULEM YKASQHHObIL pAO CXOOUMCA NpU CyYMMUpOBaHUU 

nopAOKe BospacmanusA COOCMBEHHOLX 4UCeA PABHOMEPHO 60 eCAKOU BHYMpeH- 
eli nodobaacmu g’, Us KOMOpotL YOANeHA CKOAS Y20OHO MANA OKpecmHocmb 
coool mo4Ku. 

S3amMeuaHue. CxXOJHMOCTb paCCMaTPHBaeMbIX PAOB ABJIAeTCH, BOOOILe 
oBopa, ycuoBHolt. J,eficrBuTeJIbHO, B paOoTe (°) AOKa3sbIBaeTCH, YTO WA CIy- 
ad, KOrgja oOacTb g saBsseTcaA N-MepHbIM MpAMOYIOJIbHBIM MapadeenH- 
eoM, OumuHelub pay (1) mpH «>O0 He cxoquTcaA aOcojOTHO HU B O,HOL 
ape BHYyTpeHHux Touek P u Q 9sTOro Napasenenuneya. Baeuyy sToro Becb- 
a CYULeCTBeEHHO YKa3bIBaTb NOPAOK, B KOTOPOM IpOH3BOJMTCA CyMMUpoBaHHe. 

5. OrmeruM uuHTepecubili uacrubili cayya. [Ipeqnonoxwum, uro «= 0 u 
aCCMOTPHM IIpOH3BOJIbHYIO AByMepHy10 oOvlacTb (NV = 2). Ip 9TOM Mb Ho- 
yuUuM culeqyromlee MpeycraBsenve Jaa cbyHkunH Tpuna ypapuennsa Jlanaaca: 


u; (P) a; (Q) 


t 


(P#Q). (11) 
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K, (P,Q) => 


i=1 


@opmysa (11) 3ameHaer u3BecTHylo Teopemy Mepcepa, KoTopaaA B 9TOM CuI} 
yae MWepecraeT eHCTBOBaTb BCNeACTBHe HaslM4YMA OCOOeHHOCTH Y (PyHKUL 


[puua. 
B 3akuloueHHe OTMeTHM, YTO YKa3aHHbIM BbILIe MeTOROM MO?KHO OOOCH 


BaTb Ppa3JIOXKHMOCTh (PyHKUHH, MMeloweH OcoOeHHOCTh Oomee OOmlero THMA: | 
[reget (O<a<I). 


Syecb cumBon (n+ 1) o6osHayaer (1 + 1)-KpaTHoe judiepeHuupoBanue 1] 
IIPOH3BOJIbHBIM HalipaBJIeHHAM. ; 
AsTop lpHHocuT ray6oKy10 OmarogapHocTh mpod. A. H. Tuxonosy. 


Mockosckuit rocyapcTBeHHbId yHHBepcuTer Tlocrynuso |} 
um. M. B. Jlomonocosa 18 II 1956 


UHMTMPOBAHHAA JIMTEPATYPA 


. [bl MaTematuyeckol du3suKu, 1, 1951, crp. 376. %B. A. Uasbun, JAH, 74, No 4 (1956 
45. M. Jliesutau, Marem. c6opx., 35 (77), Ne 2 (1954). ° B, A. 4apnun, Al 
74, Ne 3 (1950). 
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rs MATEMATHKA 


YjeH-Koppecnonfent AH CCCP C. H. MEPIEJISH 
OB ATIMPOKCHMAUWHOHHOM 3AJ{AUE C. H. BEPHINTEMHA 


n’ 1. C. H. Bepuurefin (#1) mocrasun sagqauy 06 onpegenenun ycnoBuit 


Ha (byHKuwio A(x), —oo<x<oo, qua TOPO, 4TOObI mo06ad HenpepbiBHas 
yHkuua f(x) c ycnoBuem 


lim h(x) f(x) =0 (1) 


> +00 


AONycKasla anlpOKCHMalHiO MHOTOIeHaMH c Becom f(x): 
A(x)|F(*)—P(x%)|<2, —o<e<. (2) 


Oro 3ajaue NOcBAMeH OoMbINOH WHK paOoT, B KOTOPBIX OHa HCCeqOBasNacb 
M pellaiacb pH TeX WIM WHbIX JONOJHUTebHBIX OrpaHHyeHHaAx Ha h(x). 

B wacrosuelt 3aMeTKe IIPHBOAUTCA pellleHue allMpOKCHMalHOHHOM 3aqauu 
C. H. Bepnuireitva yaa nponsBoubHo dbyHKunu A(x) Kak B cslyyae Jelicr- 
BUTCJIbHOH OCH, Tak H Ha JIOOOM 3aMKHYTOM, HHTye He MJIOTHOM MHOKeCTBE 
Ha IJIOCKOCTH Z. 

n° 2. BBeyem pay oOo3HaueHHli. Ilyctb h(x) — mpousBombHad u3MepuMas 
dyunuus, O< h(x) <1; Ex—mMuoxectBo Touex, B KoTOppIx h(x) > 0; C,— 
‘“KylacC HelpepbIBHbIX Ha OCH (yHKuUMH c ycnoBHem (1); H —coBokylHocTb 


Tex (yHkKuHH A(x), OTHOCHTeIbHO KOTOPbIX CHCTe€Ma MOJIMHOMOB TOuHa B 
embicsie (2) B Kacce Cy. 


| Tlyerh SN, O3HayaeT COBOKYMHOCTh MOJIMHOMOB C yCJIOBHeM 


h(a) P(x) kcsalo | OO AAS. 
O603HauHM 
Mp (2) = sup | P (z)| 

B Kacce Wy. ; 


n° 3. B 3amerke (7) comep2xKHTCA KPHTepHHM MOHOTHI, COrmacHO KOTOPOMy 
JIA MOMHOTbI HeEOOXOHMO HW JOCTAaTOUHO, UYTOObI 


Mes (2) = CO na linc 0. 
1+| +] 


CneycTBHeM 9TOrO pesysbTaTa ABJIAeTCA CJIeAyIOWMH WHTerpasibHbI KpHTe- 
pH MOJIHOTHI: 
Jia MOMHOTbI CHCTeMbI MOJIMHOMOB HeEOOXOJHMO H JOCTaTOUHO, YTOObI 


co 


InP sa Aes 
Sup \ Tre = 0; 


—oo 
BepxHAA PpaHb OepeTca B KJIaCCe MHOPOWICHOB H3 mM h 


1+/4| 
B wacrHocTn, pacxogquMmocTb uHTerpasa (3°) 


©o 


In h(x) 
\ act dx 
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eCTb YCJIOBHe, HeEOOXOAUMOe JIA TOPO, YTOObI h(x)€H. To, ro 3To yCuIOBHi 
He ABIAeTCH, OMHAKOQ, NOCTATOUHBIM JIA MOJIHOTEI, BiepBbIe ObIIO OOHAPY)} 
»keHo C. H. Bepnuiretuom (°). | 

Tlocmenyrollve HcclefOBaHHA BbIABHJIM TpyMHOCTH, BCTpeyaioujHeca Ip!) 
BbIBONe HHTerpasIbHbIX HEOOXOJMMBIX HM JOCTATOUHBIX KPHTepHeB MOJHOTHI He: 
MOcpej{CTBeHHO B TepMuHAaX A(x). OTH TpyHOCTH OOBACHAIOTCA TEM, YTO Js 
NpOUSBOJbHOH cAyYaHHO 3ayanHHou cbyHKyuu A(x) He Bce ee 3HaYeHHA CyLey 
CTBeHHbI B 3aaue O NOMHOTe M BUIMAIOT Ha BecoBble cBolicTBa A(x). SHayell| 
Hua A(X) B OTI[@JbHBIX UaCTAX OCH MOFyT ObITb U3MeHeHbI Oe3 Toro, 4TOOBY 
HapyuiuTb MomHoTy. Hekoroppli IpoH3Bo B 3HayeHHAX A(x) oO ycJIOBJIel 
KaK HeMPepbIBHOCTbIO KWacca alNIPOKCHMMPYIOWMX PyHKUMH, Tak M UX anal} 
JIMTHUHOCTbIO HW [paBHJIbHOCTbIO TOBeeHHA BOJH3H OeCKOHEYHO yaJIeHHO 
TOUKH. 

Takum 06pa30M, eCTeCTBeEHHO MpHXOAUM K TOTpeOHOCTH B el 
HOH peryaApv3auHH Beca A(X) B COOTBETCTBHM Cc TpeOOBAHHAMH paccMaTPHif 
BaeMOH 3ajauH H POPMYJIMPOBKH pelleHHA B TepMHHAaX Dena prece 
Beca. 

Takoli NOAXOq MMe MecTO HW Tipexye B page padot, rye BMecto A(x} 
paccMaTpHBalacb HaHMeHbllad Maxopanta A(x) B Ksacce N HopMasbuch 
yObipaiomlux tbyHKuHi. Bpegenue 9ToH CyHKUMH, KOTOpy!lo MbI OO03HaUH 


h(x), oMpapypiBaetca TeM, 4TO pacxXO{MMocTb MHTerpasa 


aH 
In h (x) a} 
tale er dig, 3 

\ 1+ x? dx ( ) 

— 0 

BuleyeT MOJHOTY Cc BecoM A(x). Ojuako: nosHOrO pelieHuA mpoOmembr H 

3TOM IlyTH He Obluo MomyyeHo; Tak, Kapsecou (*) moKa3a, YTO CyUlecTBYy!O 

A(x)€H, Aaa koroppix unTerpam (3) cxoqutca. 
n° 4. Mpl yKaxkeM pyro, Oojee ecTeCTBeHHbIM, Mpolecc perysApu3sayy,|§ 

NOSBONAIOMMH aTb pelieHHe BOMpoca O NomHOTe AA mM06OK A(x). IlyeTb 


(a) = (+ |x) [M_n_())° 


1+ |x] 


1 x 5 cs 

PyHKUHA ro ABIACTCA HCTHHHOM WAM JOCTHXUMOL MaxopaH-f 
TOH kmacca MM » 

1+|+| 


IIpomecc nocrpoenua h* (x) cxox ¢ Mocrpoenuem A(x): B TOM H Apyrom\f 
cayyae PacCMaTPHBaIOTCA B PaBHOli Mepe OOO38pHMbIe  Ksacchl yHKLHit —| 
NOJIMHOMbI HW JlOrapHdMMyeCKH BOrHyTble PYHKILMH, COOTBeETCTBEHHO. 

Teopema 1. J[aa noanomet cucmemot noaunomoe c 6ecom h(x) neobxo- 


Oumo u Oocmamouno, umober unNmeepaa 


foo) 1 if 
nh* (x) 
\ 1+ x? dx (4) 
—co 
PacxoOuarca. 
Sameuanne. B tbopmyauposKe stToro mpesoxeHHa BMecTO (4) MoxknHo 
paccCMaTpHBaTb HHTerpaw 


fos) 


sup In | P(x) | : 
age 


re BEPpXHAA Tpatb Geperca B knacce M ,  . | 
1+ 13 | 
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Takum o6pasom, B BolIpoce 0 MOMHOTe BCe 2aBHCHT OT TOFO, KaKOBbI HaH- 
OouIbLINe BOSMOKHbIe (PakTHUYeCKH JOCTHAXUMBIe 3HRYeHHA MOWMHOMa 
P(x) c ycsOBHeM 


AOL E |< [s,m ee oo, 
n° 5. Ceyyronlee lpejioxkeHve JaeT KpHTepHit NOMHOTHI B MHBIX TepMHHaXx. 


Teopema 2. /Iaa noanomol cucmembl noauromoe Heob6xod0umo u Oocma- 
mono, amobel Orn arwboix R->0, N > 0 cywecmeoeaa noaunom c ycaoeusmu: 


A(x) |P(x)|<1+]|%|], -w<x<ov, 
Make. | PE (ed Ve 
—R<X<R 


n°6. Teopema 3. Ecau h(x)@H, mo me dynxyuu f(x), Komopoe 
MONCHO NpubAUsUMe 6 CmoICAe (2), OOABANbL COenadamb Ha mHOoKecmee Ep 
C YeALIMU GYHKYUAMU He Bolle Nepeo2eo NOpAOKA MUAHUMAABHOZO muna. 

OTa TeopeMa CJlejlyeT H3 TOO, YTO eCIH B KakOli-H60 TouKe 2), Imz,=£0, 
7M)», (29) << co, To cymectByeT dbyHkuua ¢(r)—>0, r—>oo, Takaa, 4TO 


My (2a Ae) er ey 
Ecau A(x)€H, (1+ |x| )A(x)E4, to 


| P’ (z) | r8(r) a > ; 
i Vey ee », r= |2z|, 6(r)-0 upuy rea 
Jia u0doro NomuHOMa us Knacca MS, 
, uc7. Teopema 4. ITycmo n(r)—4ucao mex mouek E,, OAA KomopoLx 
4 So4 age ge 
ee 
Ecau 
APES Sa ARS rc 
Fi th (5) 


ro 


mo npu awbom s>O0 gdyrKyuu A(x) u (1+ | x | )SA(x) oOnoepemexHo npu- 
Hadnenam uUAu He npunadaencam H. 

B To 2xe BpeMaA u3BecTHO (*), YTO eCIH HHYeM He OPPaHHYHBaTb MHOKe- 
cTtBo En, TO TIpOH3BOIbHO MejVJIeHHO pacTyWlHH K + CO MHOXKHTEb MOXKET 
HapYyLUIHTb MOJIHOTY. 

Teopema 5. Ecau éoinoaneno (5) u h(x)€H, mo cucmema ecex noau- 
HOMO6, He Codepsr9cAaUxX 2100020 KOHe4HO2O U PUKCUPOBAHHOe2O mHOdIeECMEa No- 
AOWCUMENLHOLX CMeneHelt xX, NOAHA 6 KAacce Ch. 

MoxkHo, OHaKO, MoKa3aTb, TO 6e3 JONOJIHMTeJIbHBIX OrpaHHuyeHHH Ha 
En, ylanenve u3 {x"} oHOM KakOH-HO0 NOJO%KHTeMbHOM CTeleHH xX MOKeT 
MpHBecTH K HellogHOTe Cc BecoM A(x), HeCMOTpA Ha TO, uTO A(x) EH. 

n° 8. Ilycrp f (x) HempepbipHa Ha OCH — o0< X¥ <( OO HM OOpalllaeTcaA B HYJIb 
Ha OeCKOHeYHOCTH, 


oo, (5) = sup | f (x1) — fF (Xe) | 


O BCEM X,, X_, C ycmoBuem | X,—%,| <S(1+4+ | x, |)(1+ | *2|). Tlycrp 

7 BEPXHAA Ppanb 3HaveHHH MOMMHOMOB U3 M@ » creneHH <7 B (buKcH- 
1+] + | ) 

OBaHHOH TOUKe a BHe JeHCTBHTeJIbHOM OCH. 


Teopema 6. Jun awboe0o n>O natidemca noaunom Py(x) cmenenu n 
akou, “mo 


h(x) | £0) — Pal) | <Coy(sp 57); 


> 0 He 3aeucum om Nn. 
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n °9. IIpegptqyuiue onpefeeHuaA MepeHocsTcA OYeBHAHbIM OOpa3soM C qeu- 
CTBUTeJIbHOH OCH Ha, m0O0e 3aMKHyTOe HM Hurye He MOTHOe MHOxeCcTBO F. 
Teopema 7. J[na noanomet c eecom h(z) wa F neo6xodumo u Oocma- 
mouHo, umobol 6 KancOott us OOAacmeti, OonoAKUMeAbHOIX K F, | 


VA, ta (2) =.'50 
1+ 1/7 
UncrutyT MaTemMaTuKku Tlocrynuso 
Axkagemuu HaykK ApmMCCP u 14 IV 1956 


MockoBckuh rocyapcTBeHHbId YyHHBepCcuHTer 
um. M. B. Jlomonocosa 


UMTHPOBAHHAA JIMTEPATYPA 
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¢ MATEMATHKA 


A. A. MYUHHK 


OB OTHEJIAMOCTH PEKYPCHBHO-NEPEYHCJIUMbIX MHO)KECTB 


(II pedcmasrzeno axademuxom M. A. Jlaspenmvesoim 27 II 1956) 


I. BBoqube 3aMeuaHH a. PeKkypcHBHO-nepeyHcHMbIe NOJMHOKe- 
CTBa HaTypaJIbHOrO pAja OOHAPyXuBAIOT JasleKO HyuLyoO aHamornio c A-MHO- 
*KeCTBAMH. Bmecte Cc TeM JIA MepBbIX YaeTCA PeUIHTb pA UpoOmeM, ananoru 
KOTOPbIX B TeOpHH A-MHOXECTB IIpeACTaBJAIOT MPHHUMMMAaIbHbIe TpyHOCTH 
AIA pelweHus. 

B sTOW 3aMeTKe H3laraeTCA pesyJIbTaT pelueHHA OAHOM U3 TaKHXx mpobsem, 
mpeqmoxwenHow I]. C. Hopukoppim, H paccMoTpeH pa” BOMpOcoB, CBASAHHbIX 
C peKYPCHBHOH OTJesIHMOCTDIO. 

YCJIOBHMCH O COKpallleHHAX: Pe€KYPCHBHO€ MHOKECTBO — Pp. MHO2KECTBO; 
Pe€KYPCHBHO-NepeyHCJIHMOe MHO2KECTBO — Pp. HI. MHOMKECTBO; JOMOIHEHHE K p. I. 
MHOXKECTBY —P. J. MHOKECTBO; PeKYPCHBHaA (He) OTJeNHMOCThb —p. (He) 
oTfemuMocTb. HatypasibHbld pag O603Ha¥aem uepe3 N (c HHJeKCOM HIM 6e3 
Hero). 

Il. YVuHuBepcaambHOCTH Pp. UW. MHOKecTB. TlonnTue n0- 
CKOrO YHHBepCaJIbHOro Pp. I. MHOMKeCTBa PacpocTpaHAeTcA Ha JIMHEHHbIe p. MI. 
mMHoxecTBa. JIMHeHHOe p. 1. MHoxwKecTBO FE C N Ha3biBaeTCcH yHUBeDp - 
CaJbHBIM, eCCH AIA BCAKOTO p. 0. MHOxecTBa HCN, cyulecTByeT 
B3aMMHO-OJHO3SHAYHOe BbIYHCJIMMOe OTOOpaxKeHve © HaTypambHoro paga Ny 
B N, upu kotopom o(H) =EQ 9(N)). 

Ec oro6paxkenue 9 YOBsIeETBOpHAeT ene ycmoButo: (Ny) —p. MHOxKeCcTBO, 
TO MHOxwecTBO E Ha30BeM Pe KY PCHBHO YHHUBeEPCaAbHBEIM*. 

Tlocr (1) nocrpous mpocroe p. M1. MHOKecTBO, NONONHeEHHe K KOTOpOMY 6ec- 
KOHeYHO, HO He COJepxHKUT OecKOHeYHOrO p. MHO*KecTBA (aHaJIOrHYHOe YTBeEpiK- 
yeHue Juid A-MHOKeCTB HeMpoTHBOpeyHBO, Kak JoKa3am I]. C. Hopbuxos (?)). 
II. C. Hopuxos, a 3aTem b. A. TpaxtrenOpor (4) nocrpousm mpHMepbi p. HeoT- 
JI@IUMBIX Pp. Il. MHOXKECTB, KOTOPbIe OKA3aJIHCb YHMBepCaJIbHbIMH H 3pPeKTHBHO 
HeOTeHMBIMH (°). 

Ill. Cunbuaw HeEOTReCAUMOCTS. CyuiecTByloT JH HeYHHBEp- 
CayIbHbIe p. HeOTAeTHMbIe p. HN. MHO*ecTBa (mpoOsemMa Hospnkosa)? Cymect- 


_ BYIOT JIM p. HeOTJeIHMbIe MHOXKECTBA, HE ABJIAIOWNMeCA adppeKTHBHO HeoTse- 


UMbIMH (mpo6mema 1 Ycneucxora (°)) ? YTBepAUTeIbHbIM OTBET Ha 9TH BONPOCbI 
jaer Teopema 1. Ee joKa3aTembcTBy mpeqNousemM JIeMMy, IpeqBapuTesbHO 
BBeA cieqyroujee OupeseseHue. 

Ha3s0pemM CHI BHO HE€EOTACAUMBIMH Pp. N. MHoxKecTBa £, u Ee, 
yAOBNeTBOpsAIoWMe cmeqyiouuM ycnoBpuaM: 1) E,(\E2=0; 2) ecm M — 
IIpOH3BOJIbHOEe Pp. I. MHOxKeCTBO,TO U3 OeckoHedHocTH M\ E, cnegyet M (| E20, 
a u3 GecKoHeuHocTH M\ Es caenyet M (\ E1=40; 3) N\ (Ei U E2)—OeckoneuHoe 
MHO?KECTBO. 

JlIemMmMa. CuasHo HeomdeAumole mHOrCeCMBbA HeYHUCEPCANbHbL, P. He- 
OmoeAUMbL, HO HE seAsIOMCA apgeKmMUBsBHO HeoMOeAUMbLMU. 


* Matixua (*) WoKa3an, UTO BCAKOe YHHBepCaIbHOe (HM Marke KpeaTHBHOe) MHOKECTBO 
peKypCHBHO YHHBepcaJIbHO. 
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| 

Heyuupepcambuocth u E, un E2 ceqyeT 43 TOPO,YTO AJA MPOCTOrO MHO2KECT-) 
ba H He cyujecrsyer TpeOyemoro orToOpaxenua 9. Tlocmeqnee yTBep»KqeHHey 
JICMMbI BbITeKaeT “3 Toro, uTo E,|)E2 —mpocroe mHoxecTBo. Kak mokKa3aJiy 
B. A. Ycneuckui, yxxe orciosla cmeqyeT HeyHuBepcambHocTh E, u E2 (460 OHH 
He KpeaTHBHbl). : 

Teopema | (ocHopnas). Cywecmeyom cursHo Heomdeaumole MHODCE-) 
cmea. | 
YkarKem cnoco6 Hx nocrpoesus. Oxy usu N? — MHoxKecTBO Map HaTypasb-} 
HbIX UHCed (xX, y). ] 

Ilycrp E C Oxy —nmockoe yHMBepCcasIbHoe Pp. Tl. MHOKECTBO JIA JIMHeH-} 
HbIX, a x(t) u y(t) —pa3Ho3HauHbIe OOnlepeKypcuBHble (pyHKuHU, OOpas 


KoToppix ectb E. Onpeseaum nocmeqopatenbuocru uncer {tQ} uw {ty}: 


AY = shit) eon 
t® — wt [y (£) > 3x (t) &y (t) Fy (4). 


Mycrp onpenenenn uncna ©), t?, ..., fD. 72) (donor 


th, = pt [y (t) > 8x (t) &y () Fy (EP) & x (t) Ax (EP); 
i. pei case wes 


ti), = pt Ly (t) > 3x (t) & y(t) Fy (CP) & x Ax EP): 
bee), Boh Oy, NS eee eee 


Ey Syd?)}; Be Gye z= TO 


E, u E,—cCuabHO HeOTeJHMbIe MHOKeCTBA. 

CneactBue. Cywecmeyem nenonoanumoe ucuucaeHue, He ABARIOWWMeCECH 
aqppexmueHo Henonosnumolm (°). 

Teopema 2. Cywecmeyem OecKkoneunoe p. n. mxHoocecmeo HOMepoe * 
HEYHUBEPCANbHOLX NONAPHO HeNePeCeKAIOLUUXCA P. HEOMOCAUMBIX P. N. MHO- 
CECB, HE ABASIOLUUXCA aGbqeKMUBHO-HeEOMOeAUMbIMU nonapHo. / 

Teopema 3. BcsaKkoe npocmoe, Ho He eunepnpocmoe mxHoocecmeo H nped- | 
cmaeumo 6 eude H,\)H2, 20e Hy u H,—nenepecexarwiuecn p. neomde- 
AUMbIE P. N. mHOoKeCMEA. : 

Teopema 4. Cyiuyecmeytom p. n. mxoocecmea E, u Es co caedymuwumu 
ceoucmeamu: 1) E,(\E,=0; 2) dasa ecaKkoti oluucaAumOot nocaedosameAbHocMuU | 
M nonapno nenepecexaroiuxca Kopmesceti us OecKoneunocmu mHooKecmea 
mex Kopmeoceu us M, Komopoie codepscamca @ N\E,, caedyem, 4mo neko- 
mopolt Kopmeoc us M codepocumca @ Es; 2') amo ceoticmeo ocmaemca é6ep- 
Holm, ecau E, u Ey, nomensamo mecmamu; 3) N \.(E,U EE) — beckoneuroe 
MHOCeECNEO. 

OuesuyuHo, uto E, u E,—cunbuo HeoTyeUMbIe MHOXKECTBA. 

IIpo6nemu. 

1. IIpeqcrasumo sm runepnpocroe mHoxectBo H B Bue H,UHs,, rie 
A,(\H,=0, a H, u H,—p. neorqenumpte p. ll. MHO%KeCTBa?P 

2. [IpeycrasumMo su BexKoe p.m. MHOxecTBO E, He ABsAIOULeecH Pp. MHO- 
*KecTBOM, B Bue FE, UE, rye FE, E,=0; Ey u E,—p. ul. ne p. mMHome- 
CTBa? p. HeOTAeJIHMbIe p. MT. MHOxKeCTBA? 


* O Homepe p. Ml. MHOxKecTBa cM. (8). 
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IV. Ilpocrble MHoxeCTBa H MHOxeCTBAa app. Hasosem p. TF 
MuoxecTBO H 1poOcTbiM B p. tl. MHoxectTBe E (H CE), kogb ckopo E \H— 
OeCKOHEYHOe MHOXKeCTBO, He Cofeprxalllee GecKONeUHOrO p. MOMHOXKeCTRa. 

Teopema 5. Ecau Ey, u E,—p. neomdeaumole p. n. mnoowecmea u 
H — mnoocecmeo, npocmoe 6 E,, mo H p. neomdeaumo om E,. 

Hasopem p. 1. MHoxectBo £, MHOX%KeCTBOM MapH, ecau cyuecrByer 
Takoe p. Ml. MHoxecTBO £,, uro F, (| £,=0, u £, u A, cunbuo Heoryenu- 
Mbl. O6pa3 MHOKeCTBa Hapbl IPH B3aNMHO-OJHOBHAYHOM BBIYHCJIMMOM oT- 
ae N ua p. 1. MHoxectBo F 6yyeM HasbIBaTb MHOXKECTBOM Tla- 
pu Bs E£. 


Teopema 6. Maosecmeo napoi— ne npocmoe Hu 6 KAKOM Pp. Nh. MHO- 
ocecmee. 

Teopema 7. Maoocecmeo, npocmoe 6 mHooKecmee napol, NeyHusepcaac- 
HO (UO0 OHO He KpeamuUseNoe mHoOICeCmeO). 

Teopema 8. Muoocecmeo napot @ npocmom mxoocecmee weKpeamueno. 

OcratoTcd HepeleHHbIMH CJle,yIollve MpodJeMBI: 

1. Cymlecrsyer JM p. 1. MHOxKeCTBO, He ABJIAIOINeecH HH MpocrTeiM, HU 
MHOXKeCTBOM Ilapbl HH B KaKOM Pp. TI. MHO?KeCTBeE? 

2. Moxer sm ObITh HCYHHBepCaJIbHBIM p. I. MHOMKeECTBO, TpocToe B YyHH- 
BepCaJIbHOM? , 


3. Moxer JM ObITb YHHBepCcaJIbHOe Pp. Il. MHOKECTBO MpOCTBIM B HeyHH- 
BepCaJIbHOM? 

V. Tomomoppu3mM uw n30Mopdu3mM. Mccneqopanne ycnoBui, up 
KOTOPBIX J\JIX JaHHOrO p. Ml. MHOKECTBa CYHIeECTByeT p. I. MHO2KECTBO, Pp. He- 
OTJeHMOe OT Hero, MpHBOAUT K MOHATHIO TOMOMOp*H3Ma Pp. Il. MHOKECTB. 


k 
CkaxkeM, 4TO p. H. MHoxecTBO E C N“* romMomMop@dHo Pp. I. MHoxecTBy 
l k 
H1C#N,, ecm cyulecTByeT BbIgHCIHMOe OTOOpaxKeHHe 9 MpocrpancTBa N” Ha 
1 4 
N:, IIpH KOTOpOM 


pel 


o(E) =H; o(N"\E)=NiNH. 


Ecum morpeOyem ele B3aHMHOM OJHOSHAYHOCTH 9%, TO MOJIY4HM olpejese- 
HHe H30OMOpH3Ma MHOmecTB Fu HH. 

IIpocroe MHOXKecTBO, OYe€BHAHO, p. OTJeJIMMO OT BCAKOTO Herllepecekarorle- 
rocat Cc HHM Pp. Tl. MHOKecTBa, HOO TocleyqHee KOHeUHO. 

Teopema 9. P. n. mxHooecméeo, eomomopqbHoe npocmomy mHoocecmey, 
p. omdeAumo om é6CAKOeO HenepeceKarujeeocA C HUM P. nN. mMHOoKeECMeBA. 

Caeyctsue | (Ilocr). Vuueepcanonoe p. n. mHookecmeo He 2eomomopdHo 
npocmomy. 

CaueyctBue 2. Mxooecméo napol ne eomomopdxno npocmomy. 

CaeyctTsue 3. Yaueepcanonoe mnoocecmeo He eomMomOpqHO mHodcecmey 
napol. 

Ilpo6memu. 

1. BpbisicHuTb BOTIpoc oO TromMoMOopiH3sMe H H3OMOpdu3Me YHHBepCaJIbHbIx 
p. Ml. MHOxxecTB **, TpocTbIX MHOXKeCTB, MHO2KeCTB Mapbl. 

2. Byler mu roMomopdHo mpocTromy p. I. MHOXeCTBO, p. OTJeMMOe OT 
BCAKOFO p. Tl. MHOXKeCTBa, He MepeceKalouwjerocA C HUMP? 

VI. K-orgenumocrs. Ilycrb K-—HekoTopoe Koubyo*** MHOKeCTB 
B HeKoTOpom mpocrpanctBe M. Hasopem muowectBa F, u F, B M_ K-or- 
Le JIUMBIMH, eC CyllecrByloT MHoxecTBaG, u G,€K takue, ut0 F; C Gi, 
Bess. CO, ULG,— VM, Gy). Ga="F; O23. 


* N® _ copokymHocTb k-MepHbIX BeKTOPOB C HaTypaJIbHbIMH KOMMOHeHTaMH. 
** V3 pesybTata Maiixuia B HefaBHO OMyO/INKOBaHHOM padoTe 06 usomoppusme Kpe- 
aTHBHBIX MHOxKeCTB (°) culenyeT H3OMOPPH3M yHUBepCaJbHbIX MHOKeCTB. f 
*&%* TK OJIbILOM HASbIBACTCH COBOKYMHOCTb MHO2KECTB, SAMKHYTAA OTHOCHTeJIbNO ONepalnu 
KOHeYHOrO HIM CueTHOrO CyMMHpOBaHHA HM TepeceyeHHa. 
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Ecau K —.Kombyo A,(CA,)-MHOmecTB, TO CKawKeM, yTo £, UH ‘| 
An (CAn)-oTienumbl, Korga  epeceyenve F, c EF, nycro, To A- way 
CA-oryenuMoctb o3Hauaet B-oT]eJIMMOCTb MHO2KeCTB E, ee 

Ecnu K—xkoubuo p. M. MHOKecTB, TO HasoBem £, UH Es pexypcuEry 
nepeyncuMo (p. 1.) OTeHMbIMH MHO2KeCTBAMH. | 

Vispectuo, uTro ysBa A-mMHoxwecTBa A-oTJemMMbI, Ba CA,-MHOKeECTEI 
CA,-oTqemumpl. Ecam K—koubio JOMOJHEHHM K peKyPCHBHO-MpOeKTHBHbIM MHq 
*KeCTBAM Kylacca 7, TO M3BeCTHO, UTO Ba JHOObIX MHOXKecTBa U3 K | 
JI@JIMMBI. 

Teopema 10. Cywecmeyrom Oea npocmelx p. n. Keomoeaumolx Pp. 
mnoncecmea (6 mo. e6pemsA KaK Npocmoe mHoocecmeo p. OMOeAUMO OM ser 


HenepeceKarolileeocA C HUM P. Nh. mHOoKeCMeQ). 

IIpo6mema. Jia BCAKOrO JIM p. ., He Pp. MHOMKECTBA CYULECTBYeT P. 
MHOMKECTBO, P. Il. HeEOTeJIMMOe OT Hero? 

B 3akmioveHve BbIparKalo 6narofapHoctb I]. C. Hosukosy, npenaonue 
wemMy MHe TemMy 3TOH cTaTbw, Hu B. A. Ycmeunckomy 3a CoBeTbl HM BHHMA@HH} 
K MoeH paOoTe. 


MockosckuH rocyapcTBeHHbIi Tlocrynuo 
Meqaroruuecku WMHCTHTYT 20 II 1956 
um. B. VW. Jlenuna 


UWHTHPOBAHHAA JIMTEPATYPA 


1E. L. Post, Bull. Am. Math. Soc., 50, 284 (1944). 2 II.C. Hospukos, Tp. Ma 
TeM. HHCT. uM. Crexsopa AH CCCP, 38 (1951). 3J. C.._E. Dekker, Proc. Am. Mathf 
Soc., 4, No. 3, 495 (1953). 4B. A. Tpaxteu6port, JAH, 88, Ne 6, 9538 (1953% 
5B. A. Yeoneucku dh, JAH, 91, Ne 4, 737 (1953). © J. Myhill, Zs. f. math. Ldf 
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Hoxsaym Akagemun nayk CCCP 
1956. Tom 109, Ne 4 


MATEMATHKA 
C. M. HUKOJIbCKHI ee AD TAD 


K 3AMAYE JIMPHXJIE JIA OBJIACTEM C YPJIAMH 


(IIpedcmaszeno axademuxou M. A. Jlaspenmoesoim 13 I 1956) 


Ilyctb G — o6.1acTb B N-MepHoM Upoctpauctre, |< p<oo,r=r-+a, ryer — 


yeoe HO<c a < 1. PynKuna f UpuHajlexuT K Ksaccy ae (a), eCJIH OHA Olpe- 
jesleHa HW HHTerpHpyema B p-i cTeneHH Ha G sMecte co CBOHMH HecMellai- 


h 
HBIMH YaCTHBIMH MpOH3BOAHBIMH Of / Ox? =") jo nopayKa Tr BKJNOUMTebHO 
me, 1, ... | r,i=1, -., #) H ecau 


ep @+hy- YW (Ql con <MIFal" (1) 


quia pcex G’ CG u BexTopos A;, cyBuratoulux G’ B HallpaBseHHH NCH x; B 
fipeyenax G u a He 3aBMCAIeH or G’ KoncranTn M. 
Mb cuHTaem 


1/ 
| #lk.,c@) ee ( | Q irda) ‘: . 
» TlonoxuM 
LR ce = V1 i Mi ptayt M* 


rye M (ue 3aBucamlan oT h;) — HaHMeHbIWAA KOHCTAaHTA, JIA KOTOPOH UMeeT 
MecTo (1). 

Ilyctb G ecTb JByMepHad oOO6NacTb, OrpaHHveHHad KyCOUHO-rlaqKHM KOH- 
Typom I’ AmHHBI x C yruaMv ©, yOBeETBOPAIONIUMH HepaBeHcTBaM O<w< 2r. 
OnpeyesenHaa Ha I’ tbyHKuHa o(S) OT AIMHbI AYrH S$ MpHHaqwiexkuT K kKsac- 


cy H = (I) mepHoquueckux Tepuoya x (PyHKUHH, eCJIM OHA M ee TIpONsBo]- 


Hble JO TopsvAyKa 0 HHTeEPpHpyeMbl Ha nepuose H BbIIOJIHAeTCA HepaBeHCTBO 
|e (s +h) — ©) (8) Iz 00) <Mih|l O<e< 1). (2) 


Mbt WoKa3bIBaeM CulefyIolulve TeOpeMBI. 
Teopema 1. Ecau0<r—1/p<(l u dynxyua FH (Rs), 2de R, 
2CMb BCA O6YMePHAA NAocKOCMb, mo yHKyUuA 


2() =p | (3) 


npunadaenum « Hy? (L), npucen | ele,” <cl i lego 
Tleopema 2. Ecau O<r—1/p<(l, r—2/p#0 'u dynxyua 
2€HY-V?)(T), mo eosmoocno onpedeaumb na R, gynxyuio f(x, y)€ 


SH HO(R 2) makyto, 4mo BeolnoAHsemcA (3). 
PapencTBo (3) HajjO MOHHMaTb B TOM CMBICJe, , CTPeMHTCA K 
p= f|, mpH h->0 B MeTpHKe Lp, KaKoB Obl HM Obl TaaqKMH KyCOK S rpa- 
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Huub I’, KOHLI KoTOporo He coBnagaior c BepuiMHamu T, rye S_— ayra) 
orcrosmaa or S Ha paccrosuue A. i 

Mp Bugum, uro mph O<r—1/p<1 Teopempt | u 2 ANA KycouHO-rian;) 
Koro KoHTypa I’ He oTmM4aloTCA OT COOTBETCTBYIONIUX TeOpeM JIA rulaqKora| 
Koutypa ((?), §§ 5, 12 u 6.1). Mpu r—1/p>>1 9To, KOHedHO, He Tak. 1 

Hye MbI IIpHBeJeM COOTBETCTBYIOMIME Pe3yJIbTATbI TOJIbKO B CJlyyae Pap) 
MOHHYeCKOM (PyHKUHH, OMpeyesIeHHO Ha NpAMOYTOJIbHUKE A (MbI CuHTaeM G=A} 
B MetpuxKe Ly. | 

Teopema 3. [ycmo r u r—*/, Heyenvle NOAOMUMeNHbIe 4UCAA U cap) 
MOHUUeCKaA QynNKyuA ue H&S? (A). Tozda dynxyua 9 (s) = ulp gone aly 
CACOYIOUWUM YCAOBUAM: i 


1 weds © |” ([sks Srtil),. 20€ ...S_1, So, Sy, .--— GHQYEHUA 5, coom) 
eemcmeyrouue yenosoim moukam IV (Srtg=Sr+%, * rai Oauna IL) 
lolitas? mn Es, <e] 4 [Pa 1) 

2) gD (se +0) —(— 1)’ (sx — 0) = 0 (4 
Ona ecex 1=0, 1, 2, ..., Ona Komopux 2<p, ede r—1/,=p=pt+8 


0 yenoe u O<B< 1. 
3) Ecau p= 2l, wemnoe, mo OonoaKumerbHoO BbINOAKAeEMCA HepaseHcmec 


h | 
(192% (se +) — (= 1g! (sx —w) Pda)" <efwifa|A I | 
0 | 


20€ € 3aeucum moaroko om A. | 
Hao6opom, ecau onpedenennanna V dyxKkyun © yOoeaemeopsxem yYcaoBUul 


sm- 1), 2) uw 3), ede @ 3) emecmo c|| a |, a) #ado nocmasgumb Oanuylo KOK 


cmanmy M, mo coomeemcmeyrowaan ei pewarwaa sadauy JJupuxae eapm 
Huveckan qynxyua u€ HS? (A) u ; 


4 
4 Wa <e (M+ Selena )> 
1 | 

Cyesaem cyeqyroulee sameyanve. IIpu npu6nuxeHHoM pemenuu 3asfauif 
Jlupuxse fa oOecnevenua xXopouleli cxoqHMOCTH MpHOmMKeHHOrO MeToRd 
BaxkHO, TOO! Kmacc HY) (A), K KOTOpoMy JOuvbKHa TIpHHaqmexKatb ucKomaif 
TapMOHHYeCKad PYHKUMA, XapaKTepH30BaJICA BO3MOXKHO OOJIbINMM YHCJIOM 7 
Hampumep, uroOpl oOecneuHTb Ad OObINHOrO KOHeYHOPa3HOCTHOrO MeTO I 
c marom A ((') ra. IV, 2,3) cxoqumocth nopayka O(h?), HyxHO ((2)f 
§ 36; (°), ra. 3, § 36), uroObl rapMonHMuecKad (byHKUHA uMewla orpaH 
YeHHbIe YeTBEPTbIe MPOH3BOAHbIe Ha A, uTO 3aBeOMO OyeT HMeTb MECTO, eCsI 
u€ HEMT, 3>0. 

lpi mpuMenenuu MeToja Dypbe cooTBeTcTByIOMlNe pAAbI He MMeIOT pak 
THYECKOrO SHAYeCHHA, CCIM OHH MeJJIEHHO CXOATCH; MeXKy TEM, OHH OpICTp! 
CXOWATCA, CCIM fF MOCTATOUHO BeJINKO. : 

V3 TEOPOMBI 3 BUHO, 4TO eCIH rpaHHuHad cbyHKuua o(s) Gyyer maxed 
aHaJIMTHYeCKOM Ha KaxKOM H3 Tulaqkux kycKkoB I’, To 9sToro elle HeZocTaTous 
HO [IA TOO, YTOOb! COOTBETCTBYIOWad TapMOHMYeCKad (PyHKUUA u Oblia xo! 
pole nmoOmusocTH OT yrsios. BaxHo, 4TOOLI! AIA mocTaTOUHO GombIOr: 
uucia MepBbIX HaTypaJbHbIX uNce / B yIrvIOBbIX TOUKAX BbINOHAIUCh pe 
BeHCTBa (4), HaJlaralolive OrpaHHyeHuA Ha YeTHbIe MPOHSBOAHbIC OT o. Un 
KaCaeTCH HEYeTHBIX MPOMSBOAHbIX, TO JOObIe HX Pa3PbIBbI B yIJIOBbIX TOUKA’ 
He BJIMAIOT Ha HHTepecyloulee Hac CBOLICTBO. 

M3 ckasaHHoro BbITeKaek Cyle_yIOulad BOSMOXKHOCTH yuIyuUleHuA pemenni 
sajauu Jlupuxne. Sapanee Tem vu HHbIM CHOCOOOM BBIUHCAAeM C HY 2KHO) 
TOYHOCTbIO CTAaHAaPTHBIe JIA WaHHoH oOmacrH A rapmMoHHyeckue PyHKIE 
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a 
F 


Unt, (2b <p) Takve, TO AWA YTpaHHUHbIx (PYHKUHH 2,74, = Ung, |r BLINON- 


HAIOTCA ycoBue 1) mM paBencTBa (4) quid BCeX Sp UH 21< p,«Kpome OHOMi na- 
po k=), 1 =1), Ana KoTOpoL 


OAS, 170) (= 1p (see 0) S291 


Torga, ecuu 3ajlana rpanHunaa dbyHKunA ¢(s), yoBmeTBOpsIonyan ycu0- 
Buro 1) Teopempr 3, TO AvIA BCeX Map Ro, ly (2l) <p), MA KOTOPBIX He BBI- 
NlomHAetca (4), MpexBapHTesbHO H3 o(S) BbIYHTaeM YMHOKEHHbIe Ha COOT- 
BeTCTBYIOU[He MOCTOAHHbIC (PyYHKUHH 9, , TaK, YTOObI 9TO IpHBeJIO K rpaHHy- 
HOM @YyHKUHH, YyAOBJeTBOpsIoWeH Beem ycuoBuaM 1), 2) mu 3) Teopempt 3. 

OTMeTHM, 4TO MeTOJbI, KOTOpbIe OblIH paspaOoTaHbl JIA OKasaTesbCTB 


Teopem 1—3, He CBa3aHbI C TeOpHeli aHaJHTMYeCKUX (pyHKUMH M MOryT ObITb 
TlepeHeceHbl Ha fl-MepHbIt curyuali. 


MarematuyecKHli HHCTHTYT Hocrynuso 
um. B, A. CTexksoBa 10 I 1956 
Akayemuu Hayk CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


1Koaau, Uncnenuple Metozbl pemieHua Judpepenunanbuyix ypaBHenult WJI, 1953. 
2C. M. Huxoapcekul, Marem. cOopn., 33(75):2, 261 (1953). § HW. Tr. Merpos- 
ck, JlexuHH 06 ypaBHeHHaX Cc YacTHbIMH MpOH3BOZHbIMH, 1950. 
= 
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Jloxnagn AKkagemuu nayk CCCP 
’ 1956, Tom 109, N 1 


‘ 


ll. K. CYETHH | 


O MPEACTABJIEHHM AHAJIMTHYECKHX ®YHKUMH PAJAMH 
NO OPTOFOHAJIbHbIM MHOTOUWIEHAM \] 


(Ilpedcmasaeno axademuxom M. A. Jlaspenmbesoim 22 II 1856) 


Tlyctb {P,(z)} ecTb CHCTeMa MHOFOUJIeCHOB, OPTOHOPpMHpoOBaHHas C BecoM 
n(z) mo rpanuune I Hexoropo orpaHwyeHHOu oOsacTH G, a E, ‘ecTb COBO} 
KYNHOCTb aHasIMTHYeCKHX B OONacTH G PyHKUMK, IpeACTaBUMBIX Yepe3 YIOBbIé 
TpaHHuHble 3HayeHHA MHTerpasiom Kou. 
~~ Teopema 1. Ecau nonooumeaonan dynkyun n(z) Oudmeperyupyema Fil 
“pas u p-a npouseodnan n'?)(z) yOosremeopsem ycaoeuro Jlunuuya nopsxdKd 
a<l,a I ecmb npaeuaonan anaaumuueckan KpueaaA, mo éecaAKaAn dynKyus 
f(z), y Komopott p-A npumumuenan fp(z) npuxadaencum Kaaccy Ey, pasaai 
2aemcA 6 PAO NO OpmoeoHarbHoim mHoeouneHam {Pn (Z)}, CxoOsiuuticA PaéBHo 
mepHo eHympu GC. : 

Tloka3aTeabCcTBO. PHKCHpyeM NPOH3BOJIbHYIO TOUKY Z)€G, uw NyctTE 
yHKUHA w= (Zz) oToOpaxaer OOacTb G Ha eAHHHUHDIM Kpyr pH yCJOBHA 
9(%)=0 uw ¢g’(%)=0, a 2=(w) ecTb OOpaTHan dynKuuA. PyHKuns} 
A; (z), OmpeqesaemMad PopMy10x 


| 


A:tv@|=expzz | inate pee st 


|¢|=1 


(i 


ABJIACTCA AHANHMTMYECKOH B OOacTH G, HeMpepbIBHOH B 3aMKHYTOM OOmacTu Gi 
NpHueM ee TpaHHuHble 3HaveHHA yOBNeTBOpAloT ycnoButo | A; (z) |? =n (z) 
Pa36nBax TpaByto yacTb (1) Ha cyMMy JByX HHTerpasoB Tuna Kou u uurTer 
pupyaA mo wacTHM p pa3, Kak MW B paooTe (°), Haliqem, 4uTO tyHKuna A; (Zz 
qudepeniupyema p pas B 3aMKHyTOM OOnacTrH G u ee p-A HpoHsBoqHas 


yaopneTBopser ycnosuio JInnumua nopayka « Ecnu y, ectb mpooopai 


oKpykHocTH | w | =r<l1 mpu oroOpaxennu w = 9(z), TO umMeem 


j (20) = YD Af py VO 1a, (yp) ae] = 


A; (Zo) 27 “ A; (z) 
— V9’ (a) 4, Ai (2) 9’ (2) 
AG (29) 2m \ I (2) E “(z) 9 (2) | ae 


Wurerpupya mo yacram p pa3, nomyuum 


_ Ve'e@ (—1P Ai (2) 9’ 
I (20) a a =5 \ fe (2)| ae [rae. 


Tak Kak fp(z)@€E, u Bropoli comHoxuTenb Om 3HaKOM HMHTerpada ect 


YHKUMA, HempepbiBHad B 3aMKHyTOH OOnacru G, To mocmeqHutt HHTer pas 
i°36 


MOXHO B3ATb 110 sHHHH I’, u, BBoxa o6o3HaueHHe in (2) | dz {| =A(z)dz 


HaliemM fia (dbyuKkuun f(z) uHrerpasmbHoe TIpeAcTaBsIeHHe =e 


[ea) = "Ser | fo) lees eee VEE ca] ae 


A; (z) 


Kosdpunnentsr tbyHkiuu f(z) onpeqenum no (popmyste 


ae : fp (2) [Pn (2) 4 (2) dz 


Torga mouswyuHM 


A i N - (p) 
Be.) — Spar (20) = F Vinte PVE SP a pes fue] 4 


ect Tr i A; (2) 


PaccmorpuM pa3soxeune (1) 


Vo () Zo) 


A; (Zo) 


we = Pate (20) Pr (2). (2) 


Ilyctb F ecTb 3aMKHyToe MHOxeCcTBO u3 OOnactu G. JloKaxem, UTO pay (2) 
nocsie p-KpaTHoro AudppepeHunpoBaHuA NO. zZ CXOMUTCA pPaBHOMepHO OTHOCH- 


aebHO 2,¢€F u z€T. B pa6ore (*) yoka3aHo, uo P, (2)) = O(a) paBHo- 
fh 


MepHo IIpH z,€F. Kpome toro gaa OPTOPOHAaJIbHBIX MHOFOWICHOB HMeIOT 
MeCTO paBeHCTBa 


—_ Vn \n aT n . Beate n 
Pa(Z) = a E ee D(z)” + Rn (z) — O(2) is ioe Oe Qasi @|, (3) 


B mpaBoll 4acTH BBeeHbI CulefyloulMe OSo3HaueHHA. DynKuua w = D(z) 


oToOpaxkaeT fonomwHeHve G,, oOacTH G Ha JONOMHeHHe CAMHHYHOrO Kpyra 
Tipu ycuopun D(oo) = oo H @’ (co) >0, a z= TY (w) ect oOpatuan ctbyHKuna. 


Ln 
Tloc1eqoBaTesIbHOCTb { im CxoqutTca K equHuye. La pbynHxuni R, (Zz) HMeeM 
QMX a 


oueHKy R, (Zz) = Op) PaBHOMepHO OTHOCHTebHO ZEI’, npuuem u3 onpe- 

yeneHua 9TOK (yHKUMH MW cmocoda NowyyeHHA OWeHKH cueqyer, yTO Ta *Ke 

caMax OleHKa eal aides ena H j\JIAd MPOHSBOAHBIX OT eel Ratd)> akaslee, 

yukuna g [VY (w) >» a,w—* nuddpepenuupyemaB|w| >I ppa3, npHuem 

p-A lpousBoqHad yOBalerBopseT ycnopuio Jinnmuna mopaAyKa «, nosToMy, 
foo) 

flo Teopeme C. M. HuKospeKoro (7), uMeem >) axw-" = o( 44). Hakouelt, 


n+1 
Qn—1,(Z) eCTh MHOrouseH creneHH n— 1, JJIX KOTOporo 


“(2 @)[ Qua (2) |e] = 0 Aa). (4 
uy 
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Otlenum npousBomHbie MHoroweHa Qy—;(zZ). Ipu z€G. HMeeM 
‘ ‘ 


(Sct (6) 1 
n 4 -® (6)” } 
— Qna(2) = Os, ee (5) 
Tonaraa 2€Ty44yn, THe Visi eCTb Mpoo6pas oKpyxHOCTH | @ | =1-+1/a}l 


“3 p+a—1 
u3 (5) Haligem, yunTbipas (4), 470 ayy" Qn1 (2) = O ee ) pasnoMe ae 
nh ae ae | 
z€T. Jluddepenuupya (5), avaor“uHo TomyaHM ayy" Qn—1 ZO, ye 
Tloqcrapiasd NOmyYeHHbIe OWeHKH B paBeHcTBO (3), HalijeM, YTO IPH YCAOBHAX 
TeopeMbI 1 JWI MIPpOW3BOAHBIX OT OPTOPOHAJIbHbIX MHOTOWICHOB HMeIOT MeCTO: 


paBHOMepHble OTHOCHTeIbHO z € I’ paBenctBa 


P™ (2) =O(n), O<k<p. 


TlonoxkuM JIA KpaTKOCTH Ap = — Pn(Z)) WH pacCMOTpHM PAbI 
hoy 
A[® (z)] = Drn® (2)", a) 
tt) 
B(y= sdyhttn 4e)s (7)| 
< | 
C — Ap® Fe ( es ? 8 | 
= 2 "| 2 aioe (8)| 
Diz) = » Alot" Oni (9) : 
i) ! 


OTH pAbI CXOAATCA paBHOMepHo MpH zET u, B CcHY NpHBe,eHHEIX BILE: 
sameyaHui, pxaybl (7) Hw (9) nocne (p+ 1)-KpaTHoro yuddepenuupoBaHna 
co n 


k oP 
CXOJATCA paBHOoMepHo. Jlamee, NOACTaBIAA > ae (Ze x, . 

n4a © (2) 9 D(z) 
(8), Haliyqem, uTO nponsBoqHaa Cc”) (z) yqosnerBopser yenosuio Jlnnurmua 
nopagaka «. SHauuT, B CHJIY paBHOMepHOro OTHOCHTeIbHO z, € F Hepapencrsa] 
WIA An, WA mpoussogueix B”(z), C”(z), D(z) B yenosuu JIunumua 
MOXKHO B3ATb OOULyIO NocrosHHyto. Vcnonpsya (2) u (3), nosyuum 


B pan 


V2 Gd VIE — 9 (2) A[0(e)) +B (2) —C() Dl. (10) 
@uKcupyem TOUKY 2,€F, u nycth t=, (z) oTroépamxaer oOmacTb G Ha 
€NMBHYHBI Kpyr pH ycnopusax ¢, (2,) =O u gi (z,) >0, a z=, (t) — oOpar- 
naa Qynkuna. Torga pyuxuna ¢[,(t)] =e(t) orodpaxaer equHHUHBI Kpyr 
B ceOsl. Hmeem 9’ (z) = o} (z) e’ le, (z)]. Bpraucnan dynKunio ¢(t), Halizem,, 
uTO p-A NPOM3BO,HaA MeBoli uactu (10) yqoBeTBopset ycnoBMio Jiunmuna 
C OfHOH NocrosHHOH AMA Bcex z, € F. Mostomy byuxuia A” [ (z)] u, SHaUHT,,. 
dbynxuna A” (W) yqOBNeTBopser ycnoBulo JIunmmuna nopayka a c omHoili’ 
MOCTOAHHOH JIA BCex Z)€F. CneyospatenbHo, mo ‘Teopeme C. M. Huxomp- 
ckoro (?), pa (2) Mocie p-Kparuoro ndpepeniupoBanuA mo z GyyeT cxo- 
AAILMMCA paBHOMepHO OTHOCHTeIbHO 2,€F wu z€T. 
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IIpu mudbhepenunpopanuu dynkunn «(z) no amHuu I umeem foe 2) [eee 

= «' (z) e—2/8 (@), pre 6 (z) ecTb yrom MexKY NONOKUTebHBIM HglIpaBJIeHHeM OCH x 
M KacaTeJIbHOl K KpuBoli.Y B Touxe z. Tak Kak I'—npaBiabHad anaaurH- 
ueckadl KpHBaa, TO (Zz) ecrb rapMonuueckad cbyHKunA. CreqoBaTembHo, px, 
| CONPAXKCHHBIH C POM (2), NOcCMe p-KpaTHoro JucbbepeHunpoBaHHA ocTaHeTcA 
CXOJAIIMMCA PaBHOM€PHO OTHOCHTeIbHO Z,6F, H Teopema | qoKa3anHa. 

_ B uacruocru, Teopema | cnpapenmBa, ecm cbynkuua f(z) umeer ua I 
/KOHeYHOe YHCIO MoOCOB NopaAyKa He crapule p., 
Teopema 2. Ecau cnpamasemas scopdanoea Kpueaa TY’ makoea, amo 
| Pynxyus In |’ (w) | npedcmasuma uxmeepanaom ITyaccona wepes ceou epa- 
| HUYHOle BHALEHUA, A @ynKyuA Inn[Y(w)] cymmupyema Ha|w|=1, mo Oars 
| eCAKOU AHaAUumuULecKOl 6 Obzacmu G gyNKyuU f(z) U ecAKO2O 3aMKHYMOzO 
MHomcecmea FEG cywecmeyem makaa nocaedogameaonocmo uucea {Cy}, uMmo 
| dbynkyusn f(z) xa mAoocecmee F umeem npedcmaeaenue 


i (2) = DienPn (2), 


npuiem pxO cxoOumca paeHomepno na F. 

JlokasatembcrTBo. B cumy ycnoBul Teopembl cyllecrByeT yHkuua 
A; (z). Kak w Up foKa3aTembcTBe Teopempl 1, paccmatpuBaem pay (2). U3 
pesyJIbTaTOoB padoTbl (1) culesyeT, 4TO pH ycNOBHAX Teopembl 2 px (2) 
CXOJHTCH PaBHOMePHO BHYTpH G Ho Z 4H HO Zp. Flyctb L — 3amkuytas KpuBadm, 
cojlepxallad BHYTpH CeO MHOxecTBO F u coyepxallaica B OOnacTH G. Torya 
pan (2) cxoquTca paBHoMepHo up zE€L u z,€F. Nonaraa 


cn = 2 \F @ Pal@)1Ar (2) PI az], 


i 
= 


HaXOHM 


N N 
F (Ze)—DiemPn (20) =e \ (2) [oe Vie Se @| [Ai (2) Pl dzl, 
0 ig i 70) A; (2) 0 
M TeopeMa 2 JoKa3aHa. SaMeTHM, 4TO KOSpPullHeHTH! {Cy} JA MHOxecTBa F 
OUPeJeJIAIOTCA HeOJ[HOSHAUHO. 
Burpaxkato rayOokyio OslaroyapHocTb MOeMy Hayu4HOMy PYKOBOJUTEeJIIO 
aka. M. A. Jlappenrpesy. 


TocyapcTBeHHblit Ilocrynuno 
lleqarormyueckHi HHcTHTyT uM. A. C. IlymiKkuna ; 20 II 1956 
~ “pl Ypanpex, KasCCP 


LIMTHPOBAHHAA JIMTEPATYPA 


1TL. Il. KoposxKuu, Mate. c6opu., 9 (51), Ne 3 (1941). ?C. T. CeauBanosa, 
JIAH, 105, Ne 5 (1955). 21. K. Cyeruu, JAH, 106, No 5 (1956). 
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Nee Akaqemun athe CcCccP 
1956. Tom 109, Ne 1 


JI. A. YY JOB 


HOBbIM BAPHAHT OBPATHOM 3A AUN LITYPMA — AMY BHAA 
HA KOHEYUHOM HHTEPBAJIE 


(II pedcmasaeno axademuxom MH. I. Memposckum 25 II 1956) | 


B pa6orax (1°) oOpatuaa saqaya Irypma — JluyBuaa B Cydae KOHeUHOrO} 
MHTepBasla pacCMaTpuBasach B cuelyIouleH MOWCTaHOBKe: 


B ypaenenuu — y" + q(x) y=Ay nadmu PynKyuto q(x) no COOCMBEHHOLM 
snauenusm {hn}, {hn} Oeyx Kpaesolx 3ada4, ONpedeAAeMbLX YCAOBUAML: 
ay (0, 4) + By’ (0,2) =0, yy (1, 4) + 4y’(1, 2) =0; (1)} 

ay (0, 2) + By’ (0,4) =0, ry (1, 4) + By’ (1, A) =0. (Ip) 

IT pu amom npednoaaeaemcn, 4mo | 

a £8 | 

ie | =O 478) F | 

tee ( yy 

E sj400 | 


(m. e. paccmampusaemole Kpaeéeole 3adaXu pasauuaromcA MOAbKO ee | | 
Ha OOHOM KOHKYe unmepeana). | 

Bompocb! e(MHCTBeHHOCTH, CYyIeCTBOBaHHa HM NocTpoeHua (py HKU g(x) 
10 CHekTpaM J[ByX KpaeBbIX 3a]{au (HH, YTO PaBHOCHJIbHO, TO CMeKTpaJIbHOu | 
(pyHKUMH) Halli NomHoOe peilenue B padorax V1. M. Tenpdbanya —B. M. Jlesu- 
tana u M. I. Kpetua. | 

OrpaHHuHBasdcb BONPOCOM e/,MHCTBEHHOCTH, MbI pacCMaTpHBaem 3/]{ecb Goviee 0O- 
“mkyto MocTaHoBky oOpaTHod 3saqaun Wtypma — JIuysuasnsa. Mmenno, ycnosue (a) 
B (2) CHMMaeTCH, T. e€. MOMyCKaeTCA H3MeHeHHe rpaHHUHbIX yCIOBMU Ha O6ONX 
KOHIaX OCHOBHOTO HHTepBawia. 

JloKasaTevIbcTBO e€/{MHCTBeHHOCTH q(x), Kak 3aMeTH BHepBbie Bopr (1), 
MOXKHO CBECTH K YCTAHOBJIEHHIO IOJIHOTbI HEKOTOpOH cucTembI (yuku. Ilyctb 
y(x, A), 2(x, 4) — pewienua ypaBHenuit 


—y"tq(x)y=)y, (3) 
— 2" + qy (x) 2 =z, (3!) 


YAOBJETBOPAIONIMe YCNOBHAM Bua (1), OWMHAKOBLIM Asa (3) u (31). Yuuo- 
aH (3) Ha Z, (31) Ha y, BHIUHTaN NOyYMBUIMeCA paBeHCTBa OMHO H3 Apyroro 
M MHTerpupyA MO vacTAM, HomyuHM 


Vig) —a (Xl y Q, x) 20, x)dx=0. ae 


O6o3sHauHM y(X, An), y (Xx, Xa) coOcTBeHHbIe (pyHKUHH ypaBHeHua (3) upH 
yCJIOBHAX, COOTBeTCTBeHHO, (1), (1). AnajorvuHbli CMBbICI. TycTb MMeloT 
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(Xn), 2(X, An). mest B BHgy jOKa3aTembCTBO e{MHCTBeHHOCTH pelleHna 


OpaTHol saqauu Urypma — JInysusaia, MbI ipequmonaraem, 41 Bce Ay H Aq QUA 
paBHeHHtt (3) u (3') copnayaior. Ecau cucrema nponsBeyqeHHit CoOCcTBeHHbIX 
YVHKUH 


AV (2, A) eCe, Re) 3; (ha Me )i2 (hs Aa) (== 0, 1 Daa) (5) 


load, TO, BCeqcTBHe (4), g (x) =4q, (x), T. e. HMeeT MecTo eHHCTBeEHHOCTD. 

J\na McCCJeOBaHHA NOMHOTEI cucTemMpl (byHKuHii (5) Ham tonaqobaTca 
[EKOTOpble BCMOMOraTeJIbHble NpeswomwKenuA. Paccmorpun (cp. (’, §)) ypaBueHHe 
} UACTHBIX IPOH3BOJ{HbIX 


071 02 
st — 9 (S)U = Se — (tu (6) 


ia KBagqpate KLMN c sepwmunamu K(0,0), L(1,0), M(l, 1), NO, 1) 
i WeHTpoM O (?/,, 1/3). PyHKUHH q, g, MbI OyHeM CUNTAaTh HeIpepbIBHBIMH Ha 
irpesxe [0, 1]. 

JIemma 1. JTycmo u(s, t) — pewenue ypaenenus (6), Oeaxcdvt HenpepoleHo 
ucppepenyupyemoe HA s3amKnymom mpeyeoaoHuKke KLM. Ilycmo yxKxyus 
I(s, t) HenpepoleHa Ha mom oe MHODKeCMee, UMeeM HeNpepolenole emopLle 
IpOUusBOOHHle U YOoenemMeopAnemM YpaeHeHuto (6) 6 OMKpPoLMvLX mMpeYyeoAoNUKAX 
<LO u LMO. Omxocumeansxo nepevix npouseodnolx vu(s, t) npednonoocum, 
(MO OHU Henpepolendl HA 3amKHYymMom mpeyeoronuKe KLM, uckawuanz, moocem 
jolmMo, ompes0K LO, 20e, oOHAKO, HeNpepoleHa NpouseodHaA no HanpaBAeHuro, 
cacamenbHomy K LO. . 

ITpu amux npednorosenuax umeem mecmo coomnoulenue — 


Os ol 
LM | KM 


\ (0 es ut) ds = \ (0 a u Se) dt =(u2) y — (uo) —2 \ wo” di, (7) 
CL 
de Ov/Ol osHauaem npouseodnyto no Hanpaeaenuro KM. 
 JloKkKasaTeabcTBO HenmocpescrBeHHo BbITeKaeT u3 cbopmys puna. 
Jliemma 2. Jlas ecaKoli nenpepoienoti qynKkyuu f(s), uumeepaa Komopou 
10 ompesky [0, 1] pager nyAtO, mOoKHO nocmpoume dynKyuro U(s, t) makyr, 
imo: a) Ha KM ov/odl =f; b) eoinornstomca oepanutenun, HAAODCEHHbLE HA V 
3 nemme 1; c) na KL Ov/dt=hv, ede h—npouseonrbHoe eeujecmeeHnoe 
ucno; d) v|,=v|y, =0. 
JlokasatTenmbcrTsBo. ITlomp3yacb tbopmysoH PumMaHa WH ycOBHAMH a), 
»), d), crpoum u(s, t) cHauana B TpeyrombHuKe KLO. IIpu stom AIA ompe- 
jeleHua u(s, 0) Nomyyaem uHTerpasibHoe ypaBHenue Bowbreppa BToporo poya: 


= \ Ie: (s, 5; ¢, 0) —hw(s,s;:c, 0)]u(s, 0)do = F(s), 


m| 
SS 
ae 
NO 
of 
So 
a 
+- 
— 
Tl aa) 


‘me w(s, t; ¢, 7) —cbyHKuua Pumana u 


F (s) =\ f(s)ds, 


6 


Ha tpeyrombuuxe LMO onpeyessem v(s,t) Kak pelleHue sajauH [ypca 
t JJaHHBIMH Ha XapakTepucrukax LO u OM (na LO sxHayenue VU M3BeCTHO 
3 TpeyroubHuka KLO, ua LM nonaraem v = F (s)). 

A4 


— | 

JIA MpocroThl H3I0X%KeHHA MpeAMOOKUM, YTO B YCJIOBUAX (1), (1) Ko3e 

(PUIMeHTEI TPH MpOHSBORHBIX OTJMYHBI OT HYJIA MW SallHWeM 9TH YCJIOBE 
caleyIouluM oOpasom: 


y’ (0,2) = hoy (0,2), y"(1, 4) = My (1, 0); ( 

y/ (0,2) = hoy (0,4), (1,2) = ay (1, 2). ( 

Kpome Toro, Hopmupyem y(x, A) mM z(x, A) yCuIOBHAMH 
vA) el, 4004 ({ 


MW aHaslOorMuHo HopMupyeM ‘y(x, A) u z(X, A). | 

Tlepexoqa K W3y¥eHHIO NMOMHOTI CHCTeMbI (5), MOMyCTHM, YTO HeKOTOpé 
HelipepbiBHad (pyHKmuA f(s) OpToroHadIbHa KO BCeM (PyHKIMAM CHCTeMBI (& 
BemeycrBve H3BeCTHBIX ACMMIMNTOTHYeCKHX POPMYJ JIA COOCTBEHHBIX PYHKI) 
f(s) oproroHambHa Takxe k |. Ilocrpoum o(s,t) Mo f cormacHo semMMe 


IIpumenaa (7) npH u = y(Ss, dn) Z(t, An) M UpM u = y(s, hn) Z(t, An), MOMYYE 


hs 
Ov 


([h.o s, ) — pao] (5 Pn) ds = Vo (1 # eae z(t, dn) dé, al 


1 


(uo (s, 0) — Fr |g | (S: Pa) as af \ [io t me 


0 


ena |Z (4 Bnd dt. (1 


lon 


Ecau B ycoBuu (Cc) JleMMbI 2 HoOKHTh h=fy, TO H3 (10), B cH 
TIOJIHOTbI CHCTeMbI COOCTBEHHBIX (yHKUHH {z(t, A,)}, cmeqyeT, uTO v(s, 
Ha LM yyopsersopser ycsIOBHto | 


Papencrso (11) mpH 9TOM HpuMerT BHA 


(ee) \o (s, 0) y(s, kn) ds = (hy — hy) \2 (1, £):2 Gee) ae. (1! 


0 


O6osHauuM v (1 — x, 0) = v9 (x), v(1, x) =v, (x). Mpumenaa tbopmyay P 
MaHa K TpeyroJbHukam KLO u LMO u nosmb3yscb HempepbiBHocrTblo U(s, ft) 1 
LO, nNojyyaeM CBA3b MexK]Y 3HayeHuamMu v Ha KL u LM: 


Uo (X) ++ \Ke (X, &} No) Up (6) dé = 0, (x) + \Ki (x, & Ay) 04 (8) dé, ( 
0 0 


rye Ko (x, & Mo), Ky (%1, & 4) — Hempeppieple spa, mpeycrapsatoume cod 
JIMHeMHbIe KOMOMHALLMA PyHKuuH Pumana H ee MpONsBOJHOL 10 HOpMaJIH, COOTB 
crpenHo, K KL u LM c xootbdunuentamu, mHHeiHO 3aBHCAMMU OT hy 4% 

CoorHomenve (14) caaspBaer Take (cbynKuun y? (x, An) =v (lL— x; d 
MW 2(x, Ap) (9TH (YHKUMM COBNayawoT C TeMH 3HaveHHAMH, KOTOpble IIpHHHMAar 
ua KL wu LM uempeppipnpie pemenus ypasnenusa (6) Un = y (S, An) Z(t, Ap 
YAOBMCTBOPAIOWMe YCNOBHAM U;= how Ha KL wv us=hyu na LM) 


AnagoruuHoe MHTEr paJIbHOe COOTHOIMeHHe cC Apamu Ky (x, )A,) aK, (x, 
MMeeT M€CTO JI y°(X, An) = y (1 —x; dn) m2 (x, An). 
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Ilepenuiiem Bce 3TH COOTHOWIeHHA B OMepaTopHoit cbopme: 
[E + Ko (fo)] % = [LE + Ky (Ax)] 24, 
IE +K, (hy =[E +K, (h,)12,, (15) 


{ 


[E+ K, (4,1 yo =(E +K, (hz 


v 


SamuileM TakxKe (13) NpHnoMoulM cHMBOsa [cKaJIMpHoro NpoNsBeqeHHs: 


(hy — hq) (Oy, ¥®) = (A, — h,) (0, 2,) (n= 0, 1, 2,...). (16) 


V3 (15) u (16) merxo culeqyer eQHHCTBeEHHOCTE pellleHun OOpaTHoli 3aqaun 
Urypma — JInysuaasa B OObrmyHol noctaHosKe. JlelicrBuTembHO, B 3TOM csIyuae 


meh, h,h, u, BCJICMCTBME MOJIHOTBI {Zn}, UMeem v,=0. Orcioga, B cumy 
mepBoro H3 ypaBHeHuli (15), vy==0. Cuegopatembuo, v|,,,==0 u f(s)=0, 
T. e. cucTema (5) B 9TOM CJIyuae BCera NOHad H HMeeT MeCTO eMHCTBEHHOCTD. 
— B oomem csryyae (hy hy, hy hy) BElpaxkaem vy H 2, Yepes Vy HU 


y° cormacuo (15) u noyctaBasem B (16): 


Vn 


(hy —h,) (05, Y= (17) 
= (h,—h,) (E+ K, (hE +K, (hy) Oy (E+ KG) LE +K, (i )1 99). 


BeseycTBHe TMOHOTbI CHCTeMbI COOCTBeHHBIX (yHKILHi {y} novlyuaem 
AIA Vy OMHOPOHOe WHTerpambHoOe ypaBHenve 


= — eo Spa 
(Ay— Ag) Uo= (hy— My) [E+ Ko (fo) LEA Ka (a) 7 LE + Ka (Ay) TE +K (A) ] 20- 
| (18) 


Ecau 9TO ypaBHeHHe HMeeT TOJIbKO TPHBHaJIbHOe pellieHve, TO, KaK MOKa3aHO 
Bplle, U(s, t)==0 uM UMeeT MECTO NOMHOTa cHCcTeMbI (5). OleHHBad HOpMy 
onepatTopa, CTOAuero B MpaBol yacTu (18), a Takxe OOpaTHOrO K HeMY, JIerKo 
BuyeTb, 4uTO (18) He MOKeT HMECTb HETPHBUAJIbHbIX PeWIeHHH, eCJH YHCIO 
| Ay — hy | / | ty — hy | JOCTaTOUHO MawIO WJM ocraTouHO BesHKO. Tak OyzerT, 
B WACTHOCTH, IIpH KpaeBbIX YCJIOBHAX, «OH3KHX» K YCJIOBHAM OObIYHOM Mocta- 
HOBKH OOpaTHoH 3aqaun Lrypma — JIuysuaas. 

C pyro cropoubl, JlerKO MOCTpOuTb IpHMep HenoHOH cucTeMbI Bua (5): 
B ypaBHeHuax (3), (31) nomoxKHM g (x) ==q, (x) =0, B rpaHHYHbIxX yCOBMAX 
(8), (8) upumMem A,=h,=h, Ah—=hy=—h; mpn hh= — kx (k — wenoe) 
cucTema (5) OyyeT HenoIHOM. 


Ilocrynu7o 
27 XII 1955 
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Jlokrnagn AkafweMun Hayk CCCP 
. 1956. Tom 109, Ni 1 


‘ MATEMATH Kz. 
H. H. SHEHKO | 


BEFYUWME BOJIHbI CHCTEMbI KBA3HJIMHEMHbIX YPABHEHHA 
(ITpedcmaszeno akademuxom C. JI. Cobonesoim 5 III 1956) | 


1. PaccmorpuM cucTeMy KBa3HJIMHeMHbIX ypaBHeHHi Buya 


Ou; i 
7 . . | 
Dy Gini (Ut crea Un) ae Ose a dole alleen (1 

Be) U 
j : i | 
Hasopem OerymeH BOmHOH I1-ro poga (NpOoCcTOH BOMHOMW 
pelienue uj (x,,..., %m), i= 1,..., m, wMetoulee OOmMlyo cHCTemMy rumep| 
TIOBEpXHOCTeH ypOBHA. | 
TakuM o0pa30M, 0 OlpeesleHHto, JOJKHbI. HMeTb 


ui =filt), i=1,...,m, C 


rye t(%,,...', 4m) — HeKoTOpad (PYHKUMA OT %4,..., Xm- 
Tlogcrapnaa (2) B (1), Nomyyaem cuctemMy ypaBHeHHl 


rye ° 


dt 


Ain = Dy inj (fr-- - fm) oe Gee b ote (4 
J 


Jima Toro yroOpl cucrema (3) JomycKasla HeTPHBMaIbHOe peienne, HeOG 
XOJMMO yCJIOBHe 


Det| Aix | = 0. ( 


YpapHenne (5) ecTb OObIKHOBeHHOe qudepeninambHoe ypaBuenne 1-re 
nopaAdKa C Mm HeH3BeCTHBIMA (PyHKUMAMH HU WMeeT pellleHve, saBHcstee 0° 
m— 1 TpowsBonbHOl (pyHKUMH OHOTO apryMeHta. 

Tora u3 cHcTemb! (3) 6yeM uMeTD: 


Ov] Ox, — OT}0%,- RH OF, 
Ay oe Ayal ( 
rye. A,,..., ‘Am — H38BeCTHHIe MUHOppEl (m—1)-ro nopayKa, sABsIATOULHeC! 


(PYHKUMAMH OT 7. 
Oouui uNTerpan cucTempr (6) uMeeT BHT: 


Ay (t) %y +... Am (*) Xm + A(t) = 0, (7 
rye A(t) — nponsBombHad dyHKUNA OT +. | 
PaccMaTpMBaemast B Iipoctpancrse (X,,..., Xm t) TulepnopepxHocth (7) 


npeycraBeT COOH «MHeiyaTyIO» THIepnoBepXHOCTh,  COCTOMILyIO Ti 
IIOCKHX OOpasylolulux, NapaswienbubIx ocu 7. | 


4A 


Pemenne (7) cucrempi (3) 3aBHCHT, TakKHM O6pa30M, OT M MpOH3BOJIbHBIX 
(PyHKUHH Mapamerpa 7 (cylecTBeHHO oT m— 1 mponsBonDHBIX (:byHKuHi of- 
Horo llapamerpa). 


2. PaccmoTpuMm cucremy ypaBHeHuli ruqpoquHaMuKH TpexmepHoro H39HTPO- 
MHYeCKOrO JIBHOKeHHA 


k=1 

3 

de 0 (pu,) on 

Ot of > oe ee 0, (8) 
k=1 
p = a*pr 

Tlomb3ysicb COOTHOMIeHHAMH 
d 
aot = alps, (y —1)dinp = 2dIne, LO) 


flonyauM CHCTeMy ypaBHeHHii: 


2 dc , OU; : Ou; . ; 
: | Seah Cacni eames Gadel) | ECTS 


; aS (10) 
9 Ou, 


a 
mane ae 34 ant Saat 


} k=1 cf 
Tlom02*xKHM 
ies (Cc), > 4h5) 


¢ Tora ypaBHeHHA (10) IIpHMYyT BHA: 


: 2 0c 
uj a> e Si 2 [ watts + ai on] 5 = 0, 


| (12) 
ju ite oor 0 
rare + Se : syle ; 
Tye TOUKa O3HavaeT MpOMsBosHytO MO C; O;, —CHMBON Kpouexepa. 
Orcioja ypaBHeHHe JIA olpeseneHHA (PyHKUHH u;, (Cc) UMeeT BUA 
ity Ugly ; Ugly 
| ; ; 9 : 
| itis Uys Ugly + bsciig c Ugils 
=: (13) 
Tes , 43 Ugls Ugltz + Y my c 
2 2 < 2 , 2 is 
ad eng ae epee hy Rag ea 1 18 Cis 
| Packpbipaa ompeyemutemb (13), NowyuuM . 
| 
: : . Q» \2 
| 2 paeal as ee 14 
| ui + ia-+ uz = (4), (14) 
a ypaBHeHHe JIA PyHKUHH C uMeeT BUA 
Oc / Ox, __ dC / Oxe 2 OefOxs dc / ot ; : (15) 


| 
/ 
|| ae ie) % : : 
¥ mt ai aaa Us feomeay We + (ity + Ugttg + uals) 
Y— 
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3. Herpyquo nonyyth BbIpaxkenve Wid yHkUu uw; (Cc), YAOBMETBOPAIG 
IHX ypaBHeHuto (14). 


NMonaraa 2 Piste (16 

; vieowid ? ] 

umeem u3 (14) ! 
du2 + du2+ du2 — dx? = 0. ei 

Orcioyja WwIAa u;(t) MOyYaeM BbIpaKeHHA 

) 

uy (2) = \ sin 8(<)cos (x) de, j | 

J 

us (2) = | sin8 (5) sin g (x) de, (ig 


Gs) \ cos 6 (<) de, 


rye 6(), o(t) —mponsBoNbHble (yHKIHH 7. | 
HerpyqHuo BuyeTb, YTO B MpOCTpaHCTBe Uy, Uz, Us, T KPUBAA (18) xapaxte 
pu3yerca TeM, YTO KaCaTeJIbHaA K Hel COCTAaBJIAeT NOCTOAHHbIM yrol O = Tt i 
C OCbIO Tt, HJM, ITO TO Ke, C MMOCKOCTHO Uy, ‘Uy, Uz. 
Takum o6pasom, KpuBaa (18) ecTb MHHHA paBHOrO HaKJIOHa, JIexKalllas 
Ha IMJIMHApHyeCcKOH MOBepXHOCTH C OOpasylolleH, MapaswiebHOH OCH 7. 
VWuterpam cuctempt (15) umMeer BH: 


e ° . B aoa 
UyX1 + UgX2 - UgX3 — [ D) 


Eee duet Ustls|t + A (x) 0 a 


rye A(t) — npon3BobHad PYHKUHA OT t, 


‘ du; | 
aa (20. 


TakuM OOpasoM, OOM HHTerpadl ABHO BbIPaxKeH Yepe3 TPH MpOH3BOVIb: 


HbIX PYHKWHH O(t), o(t), A(t). 
Ilapamerpusauna (18) MoxeT ObITb MpeoOpasoBaHa K BUY 


y(t). = eS | sin (0 + o)dt+ > +\sin(0— 9) ds, 
11a Gone (gfe LT tate pH (21 
Ug (t) = \ cos 6 dt. 

Murerpan (19) sBHo MoxeT ObITb 3amucaH B Bue 


sin 4 (t) cos 9 () + sin 4 (t) sin 9 (t) x, + cos 0 (ct) x3 — 


{ty (cos 1 (s) +.9(s) —9(@) — elds + 


Ty 


cos [8 (s) — o(s) — 0(t) + 9(t)] ds — 


cos [8 (s) + ¢(s) + 4(t) —¢(z)] ds — 


ged aa Se 3. 


— 7 cos 10(s) — (5) +6 (@) +9 (@)lds} + AG) =0. (2 


a) 
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PaccMorpuM uacTHbili cyyait yByXMepHoro jBuxKeHHA. Torja ypaBHennsa 
14) u (15) npumyr Buy ” 


OT | Oxy = Ot / OX Z — 07 / Ot (24) 
| Hi ty et (aay + ala) 
# 
me U; osHauaet du; /dt, += a hs 
M3 (23) umeem 
U,=cos¢(t), wt, =sine(r), (25) 
Tee \\cos o(t)dt, u,= \sing (t) dz. (26) 


BplOupad B KayecTBe He3aBHCHMOro TepeMeHHOrO 9, BMeCTO ypaBHeHHUs 
24) uMeem: 


09 / Ox, 09 / OX» — 0 / dt 


cose sing O(9) ’ (20) 
‘ue © (9) —(yHKUHA OT 9, CBA3AHHaAd C (byHKUMel t(~) COOTHOLIeHHeM 
7 
==. , 
| ® (7) = >< () + \ cos (s —¢) *’(s) ds. (28) 
: Pe 
YpaBHeHHe NOBepXHocTeli ypoBHA (rHumMepmviocKocTeli) NpHHHMaeT BHI 
U cos 9: x, + sing-x, —O(9)t =A (9). (29) 
_ CoorspercrBy1iollve 3HaveHHA (PYHKUH Uy, Uz, C HMeIOT BUA 
uy = (cos 9+ (¢) dg, 
Uy = \sin e-e’ (9) de, (30) 
—i1 
c= T= <(9). 


B mpocrefimiem curyyae ofHoMepHoro TeyeHua (14) MpHHuMaeT BHA 


(ae) (=a) @1) 


orkya uHTerpan (19) pHHuMaeT BHI: 
+x«—(c+u)t+ f(c)=9, (32) 


rye f(c) — Mpov3BosIbHad CPyHKWMA OT C. 
Vs papencrsa (31) cuefyer, ato B Oeryilel BomHe COxXpaHAeTCA HJIM Be- 


WuuwHa r=u+--—70C, WIM BeIMYHHa S=uU— >—4e (HHBapHaHTE! Puma- 


Ha), a U3 paBeHcTBa (32) cueqyeT HM3BecTHOe MpefcTaBjeHHe PymaHa OfHO- 
‘MepHol Oeryllel BOJHBI — 


c= f [+x—(c+u4)t]. 


Oryenenve IpHksagqHoh MaTeMaTHKH Sore 

: Matematuueckoro uHcTHTyTa uM. B. A. CTeksoBa 24 I 195 
Axkajylemuu HayK*CCCP 
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Aornage Akagemun nayr CCCP 
1956. Tom 109, Ne 1 


LEOPHA YITPYTOCTH 


A. C. KOMITAHEEL 
YMAPHBIE BOJIHbI B NJIACTHYECKOH YIWIOTHAIOUIEHCA CPEJIE 


(IT pedcmasaeno axademukom H. H. Cemenoseim 17 I 1956) 


Sayaya O MeVJICEHHOM pacnpocTpaneHHu MulacTHyecKoH yehbopMaunu Opita 
pemena C. JI. Co6onesnm ('). Mbt paccmorpHM yapHoe pacnpocrpaHenne ma- 
STHYeCKOH JeopMallHH B cpefe, XapakTepH3yeMOli CeyIOULMMH CBOLCTBaMH. 
3 HavaJIbHOM COCTOAHHH €€ IIJIOTHOCTb py, IPH ITOM MMOTHOCTH OHA OKa3bIBaeT 
IpeHeOpexKHMO Mavloe colmpoTHBeHHe cxKaTHIO. J[opeyqeHHad JO MOTHOCTH 
44, Cpea Hec2KHMaeMa H B 9TOM COCTOAHHM WlaCTHuHa, IpHueM mpHHuMaerTca, 
"To aOcomoTHad BeIHYHHa HaHOObwWero’ KacaTeJIbHOrO HalpsKeHHA JIMHeLHO 
3ABHCHT OT CpeHerO HOPMaJIbHOrO HallpsxKeHHA (yCNOBHe MacTH4HocTH 
Ipanytaa) (7). Takoro poja WwacTHuHOCTbIO MOxKeT OOsaaTb, HallpuMep, 
TecoK. 

YjapHaad BOJHa BO3HHKaeT NO] AeHCTBHEM B3PbIBa B HEKOTOPOM BeCbMa He- 
jobIOM ccbepuyeckoM OG6beme pasuyca Ry. lnaBubie ocH TeH30pa HallpsKeHHH 
SOBiaaoT C KOOPAMHATHLIMH JIMHHAMH CiPepHyeCKOH CHCTeMbI, WeHTp KOTOpO!i 
2OBMelleH C LeHTpoM B3pbIBa. I aBHble HOPMaJIbHbIc HallpxAKeCHHA MBI Ha3o- 
3€M 6, H 59 = oy. YCMOBHE MJIaCTHYHOCTH, COracHO MpeANOIOXKeHHIO, AOJKHO 
BITb 3alMHCaHO TaK: 


o, — 69 = R-+ m(a, + Qo) (1) 


YpaBHeHuA JBUKeHHA YIVIOTHCHHOH Cpebl MMeIOT BUA 


Ou” r) 0c, 2 (6, — 5p) 
a (G4) = 7 a ar (2) 
APG) 
<a 5p (ru) = 0. (3) 


V3 ypapHenua (3) cmeqyer, TO 
y= XO | (4) 


re 


Tlogcrapasa 3To B (2) M HCKNOUaA og UpH noMomlu (1), Nomyyaem Tocse 
MHTer pupoBaHuaA: 


k r ae 
Sag ee nea we (OF ‘ i>) 
rye 
— © 


| Tpanuunpre ycoBuA Ha (bpoHTe yapHOH BOJIHbI MMeIOT BUI 
pk =a (R—Uu(R)), (7) 
| pk? = p, (R — u(R))? — 5; (R). (8) 


| jecb R —payuyce :pouta yfapHol BOJIHBI. 
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Ha rpannue. pactimpatomelica NonocTH HayoO MpupaBHATb AaBseHHe HOP- 
MaJIbHOMY Hallps2KeHHIO, B3ATOMY C OOPaTHBIM 3HaKOM: | 


p=—9,(Ro)- (9)) 


Panuyc MomocTH jerko OlpeqeMMTb, HCXOAA U3 COXPaHeHHA Maccel. Ecami 
R,— HawaibHbl paquyc MOOcTH, Nosyyaem | 


R,=((1 — £0.) poy fo Re] "22 R(I a: (10) 


Po 


Benuunnoli Ri MoxKHO 37feCb MpeneOperaTb, fake ecsH rr nopaAyKai 
1 


HeECKOJIBKUX TIPOMeHTOB. 
IIpuuumaa, YTO BelLeCTBO B TOJIOCTH PaclwMpxAeTCH Kak Yea IbHbIH Ta 
C MOKa3aTeJIeM H39HTPOIbl Y, HAXOAHM BbiparKeHve JIA Pp: 


p= (BY (By aD 


Ucxmouaa C(t) wu X(t) us (7), (8) uw (9), Bpuxoqum K nucbepenunan-| 
HOMy YpaBHeHHI0: 


ie Sopa da , tee nat 


| 


{enti 2)T-8) 6+ 80-9) a a 


Ovo uHTerpupyetca B KBagpaTypax. IIpexye uem sanucaTb KBajpaTypy, 
yAoOHO HCCeqOBaTb BbIpaxkeHHe B UpaBoh uyacTH. YpaBHenwe OuKHO, 
BO BCHKOM CJlydae, JOlycKaTb pelleHve, OTBeuaiolee paBHoBecuio, R = 0, 


R=0. B mpasok yacru (12) 6ygzeT cTosTb HyJIb, ecm 


ay—ali-ay q—ay. ad 


PaBHopecHe OuKHO JlocTHraTbca M Torga, Korga m=O, KaK B TeOpu 
muiacTHuHocTtH Cen-Benana, moromy, uro kM m He CBA3AaHBI Apyr c Apyromi 
Ho B 9TOM Culyyae JIA paBHOBeCcHA HeOOXOMUMO, UuTOOKI & ObINO MeHBIE 
Hysa. Ornowenne |k|/p) BecbMa Maloe uNcHO, nopsxyka 104 uau meupue: 
STO ONpaBAbIBaeT UPpHOmMxKeHHe, ClelaHHoe B (10), mpuMeHuTesbHO K ycu04 
BHIO paBHoBecuHsA (13) AA He crMUIKOM GombUIMx oe 

Ycuopve paBnosecua (13) npu kR<O Bolmomuaetcs juia BCex m>— os. 
Ho ecru —1/.<m<0, To papnopecunili paquyc Goubule, uem mpu m= 0) 
ITO BeCbMa MaJIO BepoxATHO, HOO m OMMCHIBaeT JOMOMHUTeEMBHOe Tpeune E 
ycnoBuH IIpanyraa. Tlosromy Hao cuuTaTb, uro m>O. IIpu ouenb Gon; 
WIHX im PaBHOBeCHbIH pajlMyC CHOBa CTaHOBUTCA GoubIle, YeM mpH m=) 
CaeQoBaTeJbHo, STH 3HAYCHUA Mm MeKaT 3a NpeewaMu MpHMeHUMOCTH MHHeA 
HOH dopmywbi (1) B paccmarpuBaemoii 3ayaue. 
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Breyem Tevepb cwyleqyrourHe 6espa3MepHble BeJIMUHHBI: 


ee a! Oils Ae ee Paes 
R= RV Bay; | — 2 5; (14) 
2 (4 —£) (n—1) Oe (es | 
bind nae ae epee ) 
puvEs @a(et 1) 


Ame eS : 
evs(e : _1) 


B 9THxX MepeMeHHBIX ypaBHeHHe (12) nepenumerca Tak: 
a 


d (y?) m9 he lle #1) 
pee b= (Lee Tea as ‘ (17) 


Ero nepBplt HHTerpad ecTb 


a 


4—& Lire Emenee 
ee bP4 Ax a eee IES GY (18) 
1 - 


| IIpHOnmxenve (10), a 3HauHT H BCe JabHelillee, ONpaByaHo TObKO 
TOM CJlyyae, ecuIM B MHTerpasie (18) oOacTb OM3Kaa K 1 He JaeT cye- 
‘BeCHHOrO BKJIafa, T. e€. ecu p— 3y>>0. STO ycoBMe He ABMAeTCA OCO- 
“HHO CTe€CHHTeJIbHBIM, KaK BHHO H3 TaO. 1 3HayeHHH p» pH pa3HbIx a 
Siopuctoctru § = 1— £2. 

2 TaOauna 1 


0,01 |3,26|)4,44} 6,00 | 7,84 
0,1 3,78] 4,78] 5,98 | 7,40 
(On2 ; 5,00] 5 : 


| Cuntas, uro ycnopue »— 37 >>0 BbIMoHeHO, MOX%KHO MpeneOpeyb u Nep- 
IM CylaraeMbIM B ypaBHeHuu (18), B YeM MerKO yOeQUTECA, CpaBHHBaA Kogp- 


» 1— 
AIMeCHT = Cc BewIHIHHOU Lae Torya MOWydaeTCH WpOCcTOe BbipaKeHHe 


Id y?: 


a | 
) alee aN (19) 
| 
| 
‘Kya NOJY YaeTCH 3HaueHHe MaKCHMaJIbHOrO pawuyca paciinpeHnhia BOJIHbI 


| R 1 


— 
: omy. 4 Pol 

Rn= R,|—_ —— ; (20) 
[are el 


| BemecrBo ocTaeTcA CKaTbIM H TlocuJe pa3srpy3kKH, Tak Kak C*KAaATHE HeoOpa- 


3y))t/3¥ 
‘Mo. Rm Ooubiule PaBHOBeCHOrO pafuyca B OTHOLIeHHH (»/(u— 3x)". 
| 4* 5f 


Bpema mojiHoro pacliMpeHudA paBHO 


S AS eee syvz2 fi , 1\1-- 
ees Ve (i= HHT (Bn) a Tp ta)V és 
1 0 pe A Ro “as 4 9 r 
r(5,+ ) 


OrmeTHM, 4TO B 3aqayy He BOLO Kakoe-JIHOO COOTHOMIeHHe MexXy, 
HallpaxKeHHAMH UW Jle@opMalluaAMH VIM CKOpOCcTAMH jedopMalluH. Sree 
MMeeTCH aHaJIOrHA CO CTaTHYeCKH OMNpeeJIMMbIMH TIJIOCKMMH 3afayuaMu TeOpHy 
MJlaCTHUHOCTH. | 


VWuctutyT xumMuyeckoH u3uku Tlocrynusi0 
Axkaflemuu Hayk CCCP 11 I 1956 


LMTHPOBAHHAA JIATEPATYPA 


1¢. JI. Co60oueB, Tp. Cettcmonoruy. unct., 49 (1935). ? JI. C. JIet#6eu30n, on 
MeHTBI MaTeMaTHYeCKOH TeopHH MuacTHuHocTu, 1943, crp. 56. ) 


en 
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okaayp Akaqemun nayr GGCPr” 
1956. Tom 109, Ni 1 


MATEMATHYECKAS @®H3HKA 
H. H. AXHESEP u A. H. AXHESEP 


K 3AQAUE O JHO®SPAKUMH JIJIEKTPOMATHUTHbIX BOJIH 
Y KPYrOBOrO OTBEPCTHSA B TJIOCKOM IKPAHE 


(IT pedcmaszeno axademuxom M. A. Jleonmosurem 16 XII 1955) 
1. Hacrosmasa pa6ora nocBameHa IIPHMeHeHHIO TlocrpoeHuit craTbH (2) 


OHOH sayaue mudppakwun. PesyibTaT, Noyuaembili mpH momo crateu (2) 
HYKHBIN JA met KacaeTCA HHTerpaJIbHbIX ypaBHeHHii 


(c (1) Jn (Ar) eH dh =0 (ra), 
0 (1) 


\C Om (xr) xm ~ =F (r)rm (0<r<a). 


wecb m (>0)—uenoe uucn0; R>O; paqukan 7 = V2 — #? nonomutenen 
pu \? >? uw uMeer OTPHaTebHYIO MHHMy!O uvacTb mpH OM? < R3; 
(r) (O0<r<a)—3ajaHHad raagkaa dyHKuua. Ha uckomylo (pyHKIHI0 
‘Q) MbI HaKJlaj[bIBaeM TpeOOBaHHe, TOOK! pH sIOOOM p > 2 


( |CQ) dm [Ph dh oo. (2) 


Vcnomp3ya (1), MoxHO MOKa3aTb, YTO pewenue cucmemol (1) umeem eud 


(aes. 
CN =V = \e()cos (ti) dt, 8) 
0 
Je g(t) nodaescum onpederenuto us CAedytoujeeo UHMeepaAbHOe2d YpasHenur 
GCWIECMBCHHOLM CUMMEMPUXECKUM AO POM: 


if R hk (t— 
USS eer 
0 ‘ 
t a 
Pe hRVeA—P 
=“Vig\(0 == # o 
0 . 


f(r) Kaxodumca npu nomowu Keadpamyp no copmy ase 


id pos > 
) (FS) FO =F, 
“npouseonenole nocmosnuvle @ cocmaee f(r) moeym u OorrcHet Gols nodo- 
parol mak, umo6o onpedeasemas Qopmyaoti (3) dynxyun C(h) yoOoeremeo- 
‘daa ycaoeuro (2). 

2. PaccmorpuM 3agauy oO jupipakuMH 9JeKTpOMarHHTHBIX BOJIH y Kpy- 
>Boro OTBepcTHaA B OeCKOHEYHO TOHKOM, HfeasbHO MpOBOfALIeM, MOCKOM 


od 


akpane *. Ilyctb 9kpaH JI@KHT B IWIOCKOCTH X, y, OTBepcTHe B HeM HM& 
yeutp (0,0) H paquyc a. SaBHCHMOCTb OT BpeMCHH TyCTb jaeTCH MHO2 
renem ef, Tlycrb IIpH OTCYTCTBHH OTBepCTHA B 9KpaHe Nose OTCYTCTE: 
Baio pH z>>0, a mp Z2<(0 MMeO KOMIOHEHTHI: | 


E, = {(2isin kz, 0,0}, —Hy = (0, 2 V 5 008 kz, o} (k =oV ep). 


Buarojaps OTBepcTvio B 9KpaHe ome OyeT HMCTb KOMIOHEHTHI E=E£& 


H=H* upuz>0uE=£,4+£, H=H,+H mpu z< 0... lone 
H* moxHo BbIpasiTb MpH MOMOUM MarHuTHoro BekTopa Tepua: ) 


E* =irotll,. H*=-—rotrotI, | 
Ou. | 


Bextop II msi GyylemM ucKaTb B Buje (°) 

< / 

ie \M (a, B) ei(extey—z Var pr—h? eee ( 

Zz? ; V «2 + B2— Re? ” 

& 

rye M={My, My, 0} noxmexut onpefenenuio. Jia coOmoqenua yCJIOBE 

vanyyeHuaA paqukan Yo? + p?— kh? = JoumKen ObiTb onpeflesweH Kak yK 

3aHO BbIle, CCIM MOMOKUTh a2 + 6? = )?. Mopmysa (6) C TOW Xe BeKTO, 

dyHKunet M («, 8) mpeycrasur Bextop Tepya gaa noma E™, H’, ecam BCcto}p, 

nepeq payukasloM Y H3MCHHTb 3HaK Ha IIpOTHBOMOJIOXKHbIM. 

ina onpenenenua dyuKxuuH M,, My Mbl MMeeM KpaeBble YyCJIOBE 

(r=VPFy) | 
(Ex)e—0 = (Ey)z—o = (Hz)z—0 = 0 (r >a), 


(E)e0= (Hilo =0, (Hy = PE (r<a). 


Bripaxkax ux uepes M,, My, NowyyuM COOTHOWIeHHA MexKAY HEKOTOPbIMH HI 
TerpaylaMH, KOTOPbI€ JOJUKHbI PpaCCMaTPHBaTbCA KaK pe3yJIbTaT MpefeIbHOD 
nepexoga npu z|0. J[na s3anucu u pelleHHaA NomyyaemMbIX TakKHM MyTé 
YpaBHeHHH yOOHO BBeCTH ABe BCNOMOraTeJIbHbIe (PyHKUHu | 


M | 

® («, 8) = aM, +BMy, ¥(x, 8) ==. ( 

Ha ocHopaHuu sTux dbopmya | 
® (a, 8) a) | 
uMy — BM, = “2 (at + 62) B(x, 8), My=SE _awoa,g). | 
Ha dynxuuu 0, v HaJlOXKUM TpeOoBanue, YTOObI pH 060M p >2 | 
\\12, 6) [pda dg<oo, [[jaur(e, )P dads <oo. ( 


aa —c | 


/\na ompapyanua aToro Tpe6oBaHuaA 3aMeTUM, UTO B cusy (5) — (8) 


@ (a, 8) = top Hz (x, y, 0) e-i(**+8y) dx d 
Y, 
r<a 


BW (a, 8) = i {\ By (x, y, O)eKerbon de dy. 
rca 
TpeOopanue (9) nosTomy orpanHunBaer POCT KOMIIOHEHT NOJA B ‘OTBePCTP 


pH pHOMKeHHu K ero Kpalo H, CuleqOBaTeIbHO, BbICTyIaeT y Hac BMeC’ 
H3BeCTHOrO. ycoBHa Maiixcuepa (3). 


* Oro u ONM3KHM 38anauam 
NOCBAMLCHO O6ONbUIoe uHCNO paboT 
Halla CTaTba OMmKe BCerO NOAXoLUT K paOoram (4,5), ee ae 
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Kpaesbie ycOBHA JIM KOMMOHeHT MarHUTHOrO Nowa MpHBOLAT K ypas- 
|, HeHHAM 


e 
co 


| \\ D(a, B) ext” dads =O (ra); (12) 
“ da d3 ec , da dB 
iaxtpy) PGR __ i(ax-py) 2% 48 
ort Be Peay 2 \\\ Mae pay 
é (r <a) (I>) 
\\ B® (a, 8) etertan SO Oe, \( M,eilextey) me Ante 


Ilapametp ¢ BBefeH JIA MpHMeHeHHA MeTOfa NOcMeOBaTeMbHBIX UpH6sH- 
2KeHUH HW WOUMKeH ObITh 3aMeHeH Ha Ak? B OKOHYATeJbHBIX (OpMyvax. 
OctasIbHbIe ypaBHeHHaA MpuMyT Buy 


co 


\\ Y (a, 8) Bell=*+2”) dads = 0 (r>a); 
q =» Hi (11) 
‘ ; da dB oi (oO) wears da dB 
2 i(ax+p y) = Rae Sa CE lap fe onal 
SVE 8) (ot +f) erento SE NS go eterton SE (rp <a) 


MW ClyKaT AIA HaxowKJenua dynKunH YW, xorga dyHkuua M uspectua. 
| M3 paccMOTpeHHA HallHCaHHbIX ypaBHeHHi HeTPyAHO 3aKJIOUHTD, UTO (PpyHK- 
yun ©, Y jomKHEI yOBMeTBOPATh COOTHOMeHHAM 


Fo («, 8) = ©(—a, 8), =—O(«, —8), V(«, 8) = ¥(«,—8) = —V(—a, 8). 
Ilonaraa 
®=yyor,, W= oW,, Me= Dorm, My= dorms”, 
n=0 n=0 n=0 n=0 


npuMem, uTo bynKunn ,_;, 1, yAOBJETBOpAIOUMe yKa3aHHbIM COOTHOIMEHUAM, 
yoke Halijjenpi. Bmecte c HuMH, Onarogapsx (7), (8), OyAyT M3BeCTHEI (PyHK- 
: nun MY), MS). Jlanee B cuty Broporo u3 ypaBHennit (II) mocae sa- 
MeHBI B Hem cbyHKuui ©, Ha D,_,, Vn. Haligerca* cbyukunua U, (x, y) 
(r >a), Qua KoTOpon 


foe] 
dUn(x, Y) _; \\ ME eilaxtoy 1448 
Ox “ Y 
—oo 
Ou, (x y) 5 “C (n—1) |; du dp 
—————————— ei(ax+By) —_, 
oy i \\ My x 


Un (x, y) =U, (— x, y) ie Un(x,—Y). 


Tlostomy BpiTekaromMe u3 ([°) ypaBHenua quan @, cBeqyTCH K OHOMY ypaB- 


* Ora PyHKuHA uMeeT BUT 
i(aX+BY) _ piPY dy d 
t+. @ e a dB 
ices) (\ mae 1) rot eae wa \\ 


—co 


By) 


| 

‘ | 

HeHHIO, H MBI NowyuHM waa O, cleqyrollylo CHCTeMy: 
| 

{ 

| 


(\ ®D, (a, 8) el+0) dads = 0 (r>a), 


i\e (a, Beterten SE Uy (x,y) (r<a), (In) 


Pa 

Cuctrema (IJ,) gaa W, nomyuHTca M3 CHCTEMBI (II) sameno B MpaBorti 
yactu ® Ha ®,. Cucrempt (In), (In) cBOMATCH K HHTerpaJIbHbIM ypaBHeHH AM! 
paccmoTpenHoro B n° | Tuma, PemlenHe STHX CHCTeM Oy eT YHOBIIETBOP ATH: 
YKa3aHHbIM YCJIOBMAM CHMMeTPHH WM NOsBONMT HaHTH O,41, Eni. | 
TexHuka mocTpoeHus mpvOmMxKeHHi TakuM OOpasom sicHa. Ha BOMpoce: 

© CXOMMMOCTH Mpouecca Mbl He OCTaHOBHMCA, a MOKa2KeM JIMIIb, Kak MoOJy- 
YHTb TpHOsMxKeHHbIe opmMyE Bykamua (*). Ja sToro Hy2kHO HaliTH ay 
u W, c TouHOcTbIo 10 (ka)?. | 
3. W3 ypaBuenul (I)) cmenyer TO 


Dy (%, B) = Cy (A) 8, 


(C.Q)Ji Or) id= 0 (>a), \ Cy (0) Jy (hr) 22 “ =—2nkr (r<a)., 
0 


0 


Pemenve STOW CHCTeMbl, yOBseTBOpsioujee ycoBpuio (2) mpH m=I1,, 
PpaBHO C TOUHOCTbIO JO BeHYHH TopsapKa (ka)? 


3 78 a=, J8/,(@X) 
Co(}) =—4V 2n (ka)V a a, 
Cuctema (I],)) Tenepb MokasbiBaer, TO 
Y (a, 8) a Do (4) & 
WM Tleppoe u3 ypaBuennit (I])) HanuMmerca B Bue 


| Dy (2) Je (Or) 3 dh = 0 (r >a), (11). 
0 
BTOpoe 2%ke ypaBHeHve C yueTom (10) NpHHuMaerT Nocue HHTerpHpoBaHHa BHA 

| 


{Dy (2) Ja er) ee (r<a). (12), 

0 

Petenuve cucrempt (11), (12), yqonmerBopstomjee ycnoButo (2) np m= 2) 

C TOUHOCTbIO KO BeJMYHH NOpsAyKa (ka)® paBHO | 


Dy (0) ee aie ee | 
| 


3 OP 


OnpefeleHie KOMMOHeHT TOMA Tenepb He mpeycTaBsser Tpyma. Hanpn- | 
Mep, jin Hz(x, y, 0) B orBepcrun r<a HaxoquM BbIPaxKeHHe 


; oO 270 a, 
i cae ; 4 € 
NW OV NC aN \ iAr cos (0@—¢) ros 3 BY, 
Te EYE \ o (A) e sin 6 d6 > ia 
0 
XapbKOBCKHH TrocyapcrBenubili YHHBepCHTeT [locrynusat0 
um. A. M. Toppxoro 8. XII -1955 


UMTHPOBAHHASA JIUTEPATYPA | 
1H. WM. Axmesep, JLAH, 98, Ne3 (1954).2C. Bouwkam , Philips Res. Rep. 
5, 321, 401 (1950). § J. Meixner, Ann. d. Phys., 6, 2 (1949), x A. Sou eee | 
Hees Ann. d. Phys., 42, 389 (1943). °K. Westpfahl, Zs. f. Phys., 141, Ne 3, 354 
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Jornagn Ankagemun nayr CCCP 
1956. Tom 109, Ne 4 r 


‘ PH3BHKA 
M. H. AZAMOB u H. C. MHJIEBCKAS 


PACUET <-3JIEKTPOHHOH MOJISPH3YEMOCTH MOJIMEHOB 
WM BEH3OJIA TO «METAJIJIHYECKOM» MOJIEJIM -MOJIEKYJI 


(II pedcmaeaexno axademuxom A. H. Tepenunoim 27 I 1£56) 


| I. Sagayelt HacrosmeH padorbl ABJIAeTCA KBaHTOBOMeXaHHuecKH pacuer 
|-2JIEKTPOHHOH MOJIAPH3yeMOCTH MOJIEKYJI C COMPAKeHHbIMH CBA3AMH — I10- 
MCHOBBIX [HerlOyeK ComHom42 HW OeH30a —B paMKax Mpocreimel «merau- 
}H#4ecKOliy MoyemH. CregqyeT OTMETHTb, TO MOAOOHBIH pacueT TONAPU3 yeMOCTH 
|THX 2Ke MOJICKYJI BbINOJIHeH B HeJaBHel padore Bouroua ('). ABrop ynomanyTol 
faOoTb! 6e3 HeEOOXOMMOCTH MpHOerHyJ K NIpHOsM2%KeHHbIM MeTOJaM, Tora Kak 
/erKO NOJIYYHTb TOUHOe 3HayeHHe NoApHsyemoctTH. PesyabTaTbI TOUHOTO pac- 
eTa MO3BOJIAIOT CYIHTb O KaveCTBe IIPHOJIM2KCHHbIX METOJOB H MOLYT CJIyKHTb 
|(HMM H3 KpHTepHeB IIpHro,HOCTH CaMOH MOjleuH. 
| Ilpocretiinaa «MeTaiiMyeckand» MOJeb, IPHMeHHeMad JIA MIpHO6sM2xKeHHOrO 
|MHMCaHHA JBYXKeHHA T-IJIEKTPOHOB B apOMATHYeECKHX MOUIeKysaX HIM B Mowe- 
fylaX C COMpAKeCHHBIMH CBA3AMH, MOKET ObITh OXAPaKTePpH30BaHa CJeAYIOULUM 
|@pasom. IIpuuumaetca, YTO B OTCYTCTBHE BHELIHETO MOA 9/IEKTPOHBI CBOOOHO 
|BUraloTcad BAOMb HEKOTOPHIX JIMHHH WU 4TO BHe 39THX JIHHUM NOTeHUManbDHaA 
{Heprusa 3IeKTPpOHOB OOpatiaetca B OecKoHeuHOCcTb. M3-3a npeHeOpexkeHua B3a- 
MoJelCTBHeM 3JIEKTPOHOB TlepeMeHHbIe B ypaBHeHHu IlIpeyqunrepa  pa3je- 
ysioTtca. IIpH sToM nomHad 9Heprua E MojesH paBHa CyMMe 9HeprHuli OHO- 
€KTPOHHBIX OPOHT, 3aCeJIeCHHbIX B CoriacHH Cc UpHHyunoM Ilayau. 
AHaJIOrH4dHoe yTBepxKeHHe OO AMTHBHOCTH CpaBeJJIHBO H B OTHOLeHHH 
omapusyemocTu «=—(07E/0F*)p—o. Sqecb F — HallpsxKeHHOCTb BHellIHero 
JeKTpHYeCKOrO TOA. CreqOBaTebHO, TPH CjeJaHHbIX JOMYUIEHHAX pacueT 
[OAPH3YeEMOCTH MHOFO3ICKTPOHHOH CHCTeMbI CBOJMTCA K pacueTy MOMApH- 
YeMocTeli OTJebHbIX OHOIICKTPOHHBIX OpOHT. 

PaccmaTpuBanv jlelHCTBHe BHEINHerO 9JIEKTPHYeCKOFO TOJIA HallpAxXeHHOCTH 
* Ha 9JIEKTPOH, OyyeM CHaO2%KaTb BePXHHM HHeKCOM (Rk) BeJHYMHbI, Mpo- 
fopuMoHambube F". BosmyujeHHad BOJHOBaA (PYHKIMA 3allMCbIBaeTCH B Buse 


y= oO 4 M1 gs ..., (1) 
1 COOTBETCTBYIOUaA eH 2HeEprHud 
OF EYE EOL,., (2) 


TlomapusyemMocTb &% MOXxeT ObITb OlpefesieHa M3 COOTHOIMeHHA 
Lee = Li, aF? = 1], [ 5 Wode aE \ ow Wd | ‘ (3) 


je W —onepatop 9Hepruv BO3MyIIeHHs. 

Ilonpapounad dbyHkKunA vy jomKHa YAOBJeTBOpATh AuppepenuHabHOMy 
’ paBHeHHIO 
| (HO ESS ge = (E WV) yp. (4) 


a (1) 
H — yeso3myulenubili 'raMusbToHHaH, MpHyem Ha 


0 
2Ke TpaHHUHble yCJIOBHA, GTO H Ha ov, 


V3 tpeOopaHHA HOpMHpOBKH (pyHKUMA ) BbITeKaeT YCJIOBHE: 


HakJIaqbIBaloTcA 7 


oo yo dt + {gy dt = Q; (t 


Oontuno )™ pasnaraioT B pA MO HeEBOSMYICHHBIM COOCTBeHHBIM (pyHF 


WAM M-nogyyaior yaa nonpaska E® x perpoxsenHomy ypoBuio EX” spipe 
2KeHHe: i 
ecuat * 
(2) __ [Wor _.-{ 70) yraio) | 
EVE, FO Ao ° War = \ Wh, dz. (6 
nh 


Tonpasxy E® moxHo BBIYHCIATh TakKKe Ha OCHOBAHHM COOTBETCTBYIOMLE!! 
BapHallHOHHOrO NpHAyuna 


E, =) 9 (W — EB) yPde + (FY (W — E) 9 de | 


a \ yo (H — B) yo de = min ( 


no Merogy Puua. Tipu stom B posu )™ moryr BEIcTynaTb pasmMuHBIe Tpod 


ube (byHKUHH C Bapbupyempimu napametpamu. Tosaraa pb) =>,W 9 (A - 
BapbupyeMbIH Mapamerp), WosyyaioT M3BecTHy!O Popmysy Kupxksyya (7) Aa 
TOJIA PHS YeMOCTH. 

B pa6ore (1) B paMKaxX «MeTaJIIMYeCKOH» MOJeIH JaeTCA IpHOsMuxKeHH 
OWeHKa MpOfOJbHOK NOWApMsyeMOCTH MOJIMeHOBbIX WenoveK MH OeHs0Na TI 
copmyje Kupkpyfa, a Takxe mo dopmysie (6) pH yuyeTe JMHUIb O,HOL 
yeHa (1 =k-+ 1) OeckKoHewHOH cymMMbI. Kpome Toro, NojapHsyemocTH Most 
€HOB 110 «MeTaJIJIMYeCKOM» MOJeJIM TIpHOMKeHHO BBIUHCIAIHCh B padorTa 
(?,“). Mexyy Tem, Aaa paccMaTpHBaemoM Moye JerkO MouyyuTb crpor¢ 
peuienue ypasHenua gaa ~™ (4) B KOHeYHOM BHJe MH TOUHO BEIGNCAUTb TIC 
JIAPUSYeMOCTD. | 

I]. BrravcnuM MouapusyeMocTb 9JIeKTPOHa, J[BHTalowlerocA BAONb IpAMG 
JiMHeuHOro oTpeska quuHD L (OKx<L) B NpsAMoyrosbHOM NOTeHvabH 
aMe C O€CKOHEYHO BbICOKHMH CTeHKaMH. Bpipaxkaa BCe BeJIMYMHbI B ATOMHBI 
‘e€HHHWAaX, HMeeM: 


@ 18 wary 9 SY Ssine: 

H = 35; Waku w= Zsinays; 
( 
kr | 
ba Mama ay PO =f, De eae E® —1/, wR; E™ = 1), FL. | 


Pelliad ypapHenve (4), HaxoquM 


. 


; 4 ee (ine yee © 2S Bes Ixy —x2 | 
ie ai aes je — sin ox + ——— cos op | : (¢ 


Vis coornomenua (3) nomyyaem BbIpaxkenne uA NoaApusyemoctu k- 
OpOUTHI: 


eS { | 
Ok Tee Fa 3): (ie 


* B 9ToM cilyyae, Kora NOMUMO J\MCKpeTHOrO aHepreTHYecKOroO cieKTpa uMeeTcA al 
“THHYyM, K CyMMe B dopmyvie (6) qomkeH ObITD ROCaBNeH HHTerpaw. | 
| 
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| Takoe xe BbIpaxkeHHe JIA MoAApHsyemocTH ObIIO MoyyeHo TH66com (°) 
| IyTeM OTBICKAHHA pelea GeckKoHeyHO cymMBI B (bopmywie (6). Jia Bcex 
| BOSOy2KeHHBIX COCTOMHM smeKTpoHa (k>>1) nomspusyemocrh oKa3aulacb 
| OTpHWaTebHOH. 

M3 (3) u (6) sicHo, uro B oOmem cayyae nosapusyemocTb He MoxeT 
ObITh OTPHIaTeMbHOM MMU [IX OCHOBHOPO COCTOAHHA 9SuIeKTpOHa. 

IIpu pacuere NomApusyemocTH TOJIMeHOB MpHMeM MOjeb, B_ KOTOpO!i 
| 9JIEKTPOHbI CBOOOJHO J{BHTaloTcCH BOb MOcKOf MOMAaHOli THHHH JIMHbI 
} 2ma; KaxKoe U3 3BeHbeB NOMaHOli cocraBaseT yrom B 30° c ocbIO MomHeHa 
) (a= 2,6 ar. eq. — Anna yraepog-yraepoquolt cBsi3n). 
| OdosHayad KOOPAUHATY, OTCUHTHIBACMYIO BAOJb MOMAaHOli, yepes s, SOyqem 
|umeTb npu_ pacuete TIpOWOJbHOK NomApHsyemoctrH «a; W = Fscos30°. 

m 


Ta6Oauna 1 


| B pesympTate nomyyHM «) = 3/,%,rge « = 2 sy OR; 


2m & tp Ch 


k=1 
| %, BbIUMCIseTCA Mo cbopmyse (10) npn L = 2ma. 
: B ta6a. | NpHBeyeHbl BLIYHCIeHHbIe 3HaueHHA 
| %) Ia paja mommenos. Jlia cpaBHeHua aHbl 
| pe3yJIbTaTbI MpHONMXKeHHBIX paCdeTOB TpOsOJIb- 
HOH OJIApHsyeMocTH, NomyyeHHble BosiToHom m0 1 
q@opmyjie (6) a, wu no dopmyne Kupxpyza w. 
| OTIHYHe OT HCMOb30BaHHOH HaMH MOjeH MomMeHa, B pacueTax 
| BontoHa mpHHuMaetca, ITO U30rHyTad MOMeHOBaA WelouKa 3aMeHeHa IIpA- 
) MOJIMHeliHBIM OTpesKoM AuHE L = (2m-+ 1) acos 30°, HanpaBJeHHBIM BJOJIb 
OCH MOJI€KYJIBI. 

UI. B mMogenu, IpHHATOH A MONeKysbI OeH301a, OONaCTbIO CBOOOAHOTO 
VBYKCHUA JICKTPOHA ABJIAeTCA OKPy2XHOCTb paguyca R. OOo3sHayam yepe 
® yrJIOBy!0 KOOpAHHaTy, HMeeM: 


4 54 _ — 

6 204 300 | 286 
8 513 664 | 607 
O | 10382 | 1228 | 1100 


IIpu k=O ; 
0)" ee (ae 0: 11 
2 V on’ fs ; ( ) 
| (yeas aed : 2 
3 tee ep @; (12) 
a = 2R4, (13) 

lipn.f=—0 

| pO Cyeik? + Cye—ik?; Qe (| Cy [2 PAG. ED ate Era). (14) 


HesosmyleHHble 9HepreTHuecKHe yPOBHH SABJIAIOTCA JBYKpaTHO BbIPOX- 
 ‘(leHHbIMM (He CUMTad CNHHOBOTO BbIPOXKeHHA). | 
Buarofapa WHBapHaHTHOCTH BO3MYIIeHHOrO TaMHJIbTOHNaHa B OTHOLICHHH 
3aMeHb] o—>— 9, H() = H(—¢) npaBuabHbIMH COOCTBeHHbIMH @yHkKUHAMH 
 HysIeBOrO TIpHOMW2KeHHA, HEMpepbIBHO NepeXOAAMMMH B TOUHbIe, OyAYT: 


raph a 15 
vo = a cos ko, (15) 
eit : 16 
Yo = TV ees sin ko. ( ) 
laa dyukuni (15) nomyyaem: 
R°F [cos(k—1)9 __ cos(k+1)9 17 
g = S| 2k—1 2k-+ 1 lk (17) 
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IIpu k> 1 


\ ro 2R4 \ 
a mee ene . (18) j 
IIpu k= 1 I 
a= —9/yR8. (19)) 
laa dbyHKuui (16) noswyyaem \ 
Wi as R°F [sin (1—k) sin(k-+ 1) \ 
yr = =| 21 RE |. (2007 
Hpu k>1 1) 
2Rt ry || 
a= — 5p . (18 ) 
IIpu k= 1 


a = 1/.R4, (21) | 


Takum O06pa30M, JIHUIb JvIX OCHOBHOrO HM OHOrO U3 JBYX IepBbIX BO3- | 
6y2KCHHbIX COCTOAHHM BbIYHCeHHad NOJIAPpHSsyeMOcTh Tomox*KUTeIbHAa. IlyTem || 
CYMMHPOBaHUA NOMApHSyeMOCTeH IeCTH T-3IEKTPOHOB HAXOJ{MM T-3JIEKTPOHHY?0 | 
TIOJAPH3yeMOCTb GeH30J1a B IJIOCKOCTH KOsIbIla (Ha OCHOBaHHU (hopmys (13). || 
(19) u (21) « =4/; R*;(BmMecto «= #/,R4 y Bonrona)). if 

IIlpHHuMas ycuoBue paBeHCTBa TlepHMeTPOB MOjeJIMpy!OlleH OKpyXHOCTH 
HM WecTHUIeHHOrO WHuka 27R = 6a, nomyuuM « = 50,7. 

Tlomapu3yemocTtb OeH30JIa B IIIOCKOCTH KOJIbIla U3 OMbITHBIX MJAaHHbIX | 
Ki== Ooxo.(°). ; ; | 

Ilo BpruucneHuim Bosrona BKJla T-9JIEKTPOHOB COCTaBJIAeT MpHOJIM3K- 
TeIbHO MOJIOBHHY Bee NMOApH3yemocTu GeH30a. CormacHo HalllemMy pacueTy 
MOUTH BCA NOJAPH3yeMOCTb OeH3O0/a OlpefemAeTCA T-3IeKTpOHaMH. Bmpouem, | 
BbIUHCJIGEHHOe HAMM 3HayYeHHe TOJIAPH3yYeMOCTH, BePpOATHO, HECKOJIbKO 3aBbI- 
WeHO, MOCKOJIbKY T-3JIEKTPOHbI B TPHHATOM MOjeH MMeIOT CJIHIIKOM 60JIb- 
Iy!O MOBHXKHOCTb. ) 


JleHnurpaycKui rocyapcTBeHHbIlt YHHBepCHTeT Tloctynuao 
um. A. A. )KqanosBa 11 I 1956 


UMTHPOBAHHAS JIMTEPATYPA 


1H. Bolton, Trans. Farad. Soc., 50, 1265 (1954). 2J. G. Kirkwood, Phys. | 
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Aoraage Akagemun nayr CCCP 
1956. Tom 109, Ne 4 


“ PH3SHKA 
. Usen-koppecnonzent AH CCCP B. JI. FHH3BYPL 


O HEHOHOC®EPHbIX KOJIEBAHHAX HHTEHCHBHOCTH 
PAJMOHW3J1IY4EHHA TYMAHHOCTEM 


B Hactosmee BpeMA MPHHATO CUHTATb, YTO KOMeOAHHA HHTeHCHBHOCTH (Mep- 
WaHuA) JMCKPeTHbIX HCTOUHHKOB KOCMHYECKOrO paHOH3JIyYeHHA OOYCJOBJICHbI 
HCKJINOYHTEJIbHO BJINAHHEM 3EMHOH HOHOCHephI. Taka TOUKa 3peHua Oasupyerca, 
BO-Il€pBbIX, Ha 9KCICPHMCHTAJIbHBIX JAHHbIX, JOKa3bIBaIOWIUX, UYTO BO MHOrHX 
ciyuaaX MepllaHHx MOHOCPepHOrO MpOHCXOKJeCHHA 3aBeJOMO HMEIOT MECTO. 
Bo-propbix, HaOofaemMble KONeOaHHa HHTeCHCHBHOCTH, IpOHCXOAauHe B Te- 
yeHHe CeKYH] WJIM MHHYT, He MOryT ObITb CBH3aHbI C HCTHHHbIMH H3MCHeEHHAMH 
HHTCHCHBHOCTH paHOW3JIyYeHHA TYMaHHOCTel (paqMOTyMaHHOCTeli), C KOTO- 
‘pbIMH BO BC€X H3BECTHBIX CJlyYaAX HJCHTHPUUMPOBAHbI AHCKpeTHbIe HCTOUHUKH. 
Ja Toro YTOObI B STOM YOeAHTLCH, OCTATOUHO 3aMETHTh, ITO JarKe BPeMs pac- 
IpOcTpaHeHud CBeTa Yepe3 TYMAHHOCTb COCTaBsIAeT He MeHbUIe MHOrHX Heli 
{HalpuMep, B cayaae KpaOoBuyHo TyMaHHOCTH 3TO BpeMaA MopsyKa 3 set), 
'B CHJLy YerO HHTCHCHBHOCTb UX palHOH3JyYeHHA He MOMKET 3aMeTHO H3MCHHTLCA 
3a MuHyTbI. Ilostomy, Korga HeqaBHO BosHHKJO (1) Npe_Momo*KeHHe, ITO cye- 
*“TBYIOT (JlyKTyaluHH HHTeHCHBHOCTH HeKOTOpOrO HCTOUHHKa, He HOCHHe HO- 
‘HocipepHoro XapakrTepa, STOT HCTOUHNK NMoarasica MMeIOUM 3Be3HbIe pas- 
‘Meppl. OjHakO mpesmouom*KeHHe O CYMIECTBOBAHHH TaKHX «paHO3Be3», Kak 
‘HaM TIPHXoqusoch yxKe He pa3 NOAYePKHBaTb, MpecTaBAeTCA BeCbMa MaJiO 
BepOsATHBIM. Tak, pH OTCYTCTBHH (bIyKTyauuMll MOTOK OT HCTOUHHKA, OONapy- 
KeHHoro B ('), coctaBuseT F = 10 % apr/cm? ceK-Fl Ha BomHe A = 124 cm. 
B To xe BpeMA AIA HCTOUHHKa C pauycoM r, Haxojajeroca Ha paccTosHuu R OT 
Semiu HW UMerolero SipPpeKTHBHYy!O Temiepatypy Tq: 


pn eT oe fey _8,65-10-" Te poy pr a) 
x? R 2 \ R } cm?-cek-ry 

Ilonaraa r = re =7-10 cm, R~10?*, aro orBeyaer OnMxKAaHLIMM 3Be3- 
‘jlaM, Jia OOpekTa (1) NowyyaeM B KayecTBe cpeyHeli oippeKTHBHy!o TemMlepa- 
TYpy Tsp ~ 4- 1018 rpagycos, B TO BpeMa Kak Jin Cosma Ha TOM Ke BOJIHE B Cpej- 
HeM T,, ~ 10° rpagycos. K tomy xe IpHBeqeHHad OlleHKa CKOpee 3anuxKeHA, TAK 
‘Kak pagvos3pe3yqa, BEPOATHO, JOJDKHa MMeTb MeHbIIMM payWyc (KpaCHbIl Kap- 
JIUK) HW MOxKeT ObITb Jlambiue pacnoowena. Mrak, rumorernyeckas pauo3sBe3ja 
‘OuKHa OG6layaTb payMoussyyaTembHOM cnocoOHocTbiO MO Kpalineli Mepe 
B 107-: 108 pa3 Sombie, vem CojHie, IpHueM pedb Her O CpeqHeM ypoOBHe 
U3IYYeHHA, KOTOPbIM IpHMepHO MOCTOAHEH BO BpeMeHH (B TeYeHHe OTMeYeH- 
HbIX B (1) cbulyKTyaUM, WMBUIMXcA 2—3 MHH., HHTCHCHBHOCTb BO3pacTaJia 
puMepHo B 6 pas). 

Vimeromuxca B (1) JaHHbix elle COBepleHHO HefocraTouHO IA TOPO, 
YTOObI C YBEPCHHOCTbIO YCTaHOBUTb HeHoOHOcPepHbt xXapakTep Hadviofalo- 
muxca dykTyalui, Ha TO WMeIOTCA JIMIIb HeKOTOpHle yKasanus. YMecTHO, 
OjHakO, MOCTABUTb BOMpOC O TOM, KakHe BbIBOJbI HY2KHO CjleJaTb, CJM 6y- 
yleT TBEPAO yCTaHOBJeHO CyIeCTBOBaHHe HeMOHOC(PepHbIX MeplaHHH JUCKPeT- 
HbIX HCTOUHHKOB. B 3Tol CBA3H MbI H XOTeJIH Obl yKa3aTb Ha TO, 4YTO TAKHe 
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HeHvoHOcWepHbIe KoNeOaHHA BOBCe He OOA3aTeJIbHO JOJDKHbI IPMMHCbIBAaTbCA} 


CaMOMy HCTOUHHKY, . YTO IIPHBOAUT K Tipe ANOJIORKECHHIO 06 ero 3Be3HOH IIpH-} 


poqe*, a, B MpHHwune MOryT, 3aBHCeTb OT YCJIOBMH pactIpocTpaneHs 


paqvOBOJIH B Me2xK3Be3],HOU WH MexIwaHeTHou cpefe Ha IlyTH OT HUCTOYU-}) 


Huka jo Seman. Peuwb unger up 3sTOM O g”udppakuuu Ha (pa30BOM 9kKpaHe, 


lOOOHO TOMY KaK 3TO MMeeT MeCTO B Ciy¥ae Aupppakyuu Ha HOHOCEPHEIX | 
HEOJHOPOMHOCTAX HJIM HEOMHOPOMHOCTAX, PAaCHOMOXKeHHBIX B COJIHETHOM KO-/ 


poue (°). 


Vimea B Buy usmyueHHe paMOTyMaHHOCTeH M OJlarad, YTO «9KpaH»| 


= 


pactiosIOKeH JOCTaTOUHO JasekO, MOXeM TpeHeOpeyb U3MeHeHHeM udpppak- 
IMOHHOM KapTHHbI BO BpeMeHH B CHCTeMe KOOPAMHAT, CBASAHHOH C 9KpaHOM 


(It HEOLHOpomHOcTelt, paciosIOKeHHBIX B COJHEYHOM CHCTeMe, 9TO MpeHeOpe- | 
*KeHMe y2Ke MOXKeT OKa3aTbCA HesoMycTHMbM). B sTOM Culy4ae KOJleOaHHA | 


VHTCHCHBHOCTH HCTOUHHKa Ha SeMuie (xapakTepHoOe BpeMA KOeOaHHl 7) Oy-| 


WyT CBA38aHbI C OTHOCHTCJIbHbIM JABY2XKCHHEM SemJIH u 3KpaHa CO CKOPOCTbW Uv, 


KOTOpad, BOOOMe TOBOpA, MOpAyKa CKOpOcTH ABMKeHHA SemsM TO OpOuTe) 
vx =3-10° cm/cek HM M3MeHAeTCH BO BpeMeHH B CBASH C HSMeHCHHeM BeK- | 


Topa Vs. Orciofa acHO, YTO t~X)/U~3-10 7X, Tye x) — XapakTepHblii 


pasmMep juddpakivoHHoH KdpTuHb! BOmM3sH Seman. IIpH +~ 10-10? cek. i| 


X) ~ 3-107 3-109 cm. Dro paccrosHuHe TaKOBO, 4TO B pa3sJIMUHbIX TOUKAX | 


3@MHOM MOBepXHOCTH KapTHHa JlOJDKHa ObITb CABUHYyTa BO BpeMeHH Ha HHTep- | 


pan At <+ (Bpema At 3aBHCHT OT OpHeHTalMH MyHKTOB HaOJIOJeHHA UM pac- 


CTOAHHA Mexkyy Humu). Ecau qucddppakwHoHHadA KapTuHa OM3Ka K MMeroUeli | 


MeCTO IIpH AuddppakuHH Ha Kpalo 9KpaHa, TO 


XD b | 
wy~ YW @E=", 2), 
| 


rye 6 4 @—COOTBETCTBeHHO, paccTOAHHe OT SeMJIM HM OT MCTOUHHKA JO 9K- 
paHa. IIpH 9TOM UCTOUHHK MOXKHO CUMTaTb TOUCUHBIM, MOKa ero pa3Mep | 
r<cax,/6; kpa 9kpaHa MOXKHO CUHTATb Pe3KHM, CCIM oKasaTesb MpewIOM- 
JieHHA Ha Kpalo MeHseTcA Ha paccTosHuax L MeHbUIMX pa3MepoB 1-H 30HbI 


Dpenensa p = Ydab/(a-+b). C ypyrof cropoubl, ecrecrBeHHO TpeGoBaTb BBI- 


NOWHeHHA HepaBenctBa L>>1~ 1015 / Nm, rye 1 — quuHa cBoOoqHKOro Mmpobera | 
B ra3se C KOHWeHTpal\weH YacTHu, paBHOH Nm. IlockombKy B MHTepecyiomHXx | 


Hac cayyaax 1 Z 1012-1018, qaxe ycnopve p ALA! oka3zbiBaeTcA OUeHb 


2KeCTKUM — OHO IIpHHuMaer Buy ab/(a-+ b) F (10%4-~ 1076) Kt ~ 1022 = 104, | 
4TO MOX%KET HMETb MECTO JIHIb B MHCKJIOUHTEJIbDHBIX CJIyyaix. Ojuako pH | 
yuere J[eCHCTBHA MarHuTHOrO MOA WH OCOO€HHO [JIA KOPMYCKYJIAPHbIX MOTOKOB | 


COJIHEYHOrO Mpoucxo* enna ycopue L>S>>/ ue mpezcraBssaerca HEOOXOMHMBIM, 
WM BO3MOXKHOCTh HaOsIOLeHHA Aupppakyuu oOcyxaemoro Tuna Goslee peasibHa. 


IIpu a> 6b uw }~ 3-10? cormacuo (1) x» ~ pees b~ 3-107 + 3-10° gua 


b~ 10 — 1017. 


B cayyae a>b u qucdppakunn or aKpaHa c mwaBHbIMH HeEOJHOPOHO- 


CTAMH **, MMeION[MMH XapakTepHbIt nepvoy d (mpeftonaraetca, uro rmyOuna 


* Mbl OTBIICKACMCA OT BO3MO2KHOCTH CyWle€CTBOBaHHA KaKHX-TO HCH3BeCTHbIX H3Jlyualo- | 
WAX OObeKTOB, HaxOWAUWIHXCA B Tpeyeuwax WIN BOIH3H CcOmMHeENHON CHCTe€MbI, UTO TakxKe © 


MaJIOBCpOATHO,. 


** Hleo2HOpoqHOCTH B MexK3Be3qHOH IH MexKIVIaHeTHO cpeje MOryT ObITb CBA38AHbI 
C pa3JIM4HbBIMH NOTOKAMH YaCTHIL WH OOYCJOBJeHbI TeMH %Ke NPHYHHAMH, KOTOPble MpHBOLAT 
K O6pas0BaHHI0 HOHOCHepHbIx HeoHopo,HocTedt (3,4), 


IIpumeianue Rpu Koppexkmype. B noaBuBIMXcaA HefaBHO cTaTbAx (5,6) yKa3biBaeTca 


Ha HaJIM4YMe HCTHHHBIX (ilykTyayHl MHTeHCuBHOcTH McTOUHHKa Tugpa A. Ilpu stom ycta~ 


HOBJICHO, UTO HCTOUHHK HMeeT pasmeppl 1’, 6 uv, Takum OOpa30M, TeHCTBHTeIbHO He ABJAeTCA 
3Be3oH. Ecau we mpefnovaratb (5,6), aro stor HCTOUHUK HaxOJUTCA Ha pacctosHHu 2-3 1c 


oT CouHila, TO CAMHCTBCHHOe OObSICHEHHe HaGIOaeMbIX KOeOaHHH Mbl BHMM B addexte, 
oOcy#KaeMOM B HACTOAMLeH CTaTbe. ; 
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a30B0H Mogynauun |Ag|< 1): 


br ‘ 
hy UU, (3) 


PX) ~ 3-107 3-10 npu b/d~ 105-107; npn d>1> 10" sro suauut, 
0 = 1017 25k 1019, 

_ {laa toro urobpi as0Bad MOLY AWA ObIna WOcTaTOUHO ruyOokoH, JOJDKHO 
pOmoaTbex ycnoBue |Ag| = oe |An|za~l1, rye “An—usmenenve noKa3a- 


hI IIpeMOMJIGHHA Ha MyTH 2Z. sae PaspeXKeHHOrO HMOHH3HpOBaHHOrO rasa 
to ycmoBHe uMeeT Buy AANz &3-10!2, nockombKy 


Ag ee AN ee Bo eA Na, (4) 


mo? 


te AN —coorsercrsyiomlee H3MeHeHHe 9eKTPOHHOM KoHUeHTpauun. JlerKo 
UjeTb, YTO BbINOIHeHHe yenoBua j|Ag| F1 npeycTaBaeTcH ocymecTBHMbIM 
*3 Tpya KaK B M@K3Be3AHOH cpee, TaK UH AVIA Pa3JIMUHBIX MBICJIMMbIX HeOJI- 
)pomHOcTeH B ComHeyHOH cucTeme*. IIpH stom B cHuy dasoBoro xapakTepa 
AY IAWHH HaOiofaeMan udbppakuUHOHHad KapTHHa MOXKET 3aMeTHO 3aBHCeTb. 

XW axke WHpHHbI NOOChI MpomycKaHuA MpHeMHUKa. SaMeTHM TakxKe, YTO 
ipppakUuA BOH Ha IlyTH OT HCTOUHHKA K GeMJie MOXKET MPHBECTH K 3aMeTHOMY 
3€IMUeHHIO HaOwioaeMbIX Ha Semule yrJIOBbIX pa3MepOB HCTOUHHKa, MOJOOHO 
YMY KaK 3TO HMeeT MECTO B pAe aHaJIOrMUHbIX CJIyyaeB, 

Hasmane HeOqHOpOAHOCTeli B Me?K3Be3QHO H MeXKMMaHeTHOH cpeye MpHBO- 
aT, KPOMe TOPO, K petbpakUHH, KoTOpad OObINHO OyjeT He3HaYHTeIbHa, HO B 
CKJIOUHTEIBHBIX CJIYYaAX MOKEeT COCTABHTb YIJIOBble MHHYTHI. 

IIpupeyenubie cooOpaxKeHuA HMeIOT CBOeH LebIO JIHIIb YKa3aTb Ha BO3- 
OXKHOe CYUIeECTBOBAaHHe HeHOHOCPepHbIX MeplaHHH payHoTyMaHHocTeH. UrTo 
® Kacaeca Oonee JeTabHOrO TeopeTHyecKOrO aHasH3a STOrO BoMpoca, TO 
H B H3BCCTHOH Mepe ipexeBpeMeHeH BBHAY MOMHOrO OTCYTCTBHA IKCHeEPpHMeH- 
QJIbHbIX J[AHHbIX, HEOOXOAMMBIX JIA TOPO, UTOObI STOT aHAMIH3 Ob AOCTATOUHO 
OHKpeTeH. B 9KCHepHMeHTaJIbBHOM OTHOWICHHH 3afaua PpaHbIe BCerO COCTOHT 
_BbIACHeHHH BOMpoca O CaMOM HaJIMYHH HeHOHOC*epHbIX MeplaHHH JMCKperT- 
bIX HCTOUHHKOB, B MepBy!lO O4epeb MYTeEM OJHOBPeMeHHOTO HX Had OeHHA 
HeCKOJIBKHX YJaJIeCHHbIX pyr OT Apyra WyHKTax. Ec x%e cylmecTBOBaHHe 
aKHX MepllaHHi OyyeT HayexKHO ycTaHOBJIeHO, TO NyTH UX JambHeliwero 
SYYeHHA IIpecTaBAIOTCA, MO KpaliHeli Mepe B IPHHUMMHaIbHOM OTHOWEeHHH, 
OBOJIbHO SACHBIMH. 


@usnueckui uncTuryr um. II. H. Jle6eqena Tlocrynuno 
Axkajemuu nayK CCCP 16 I 1956 
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* BnomHe BO3MOXKHO TakxKe, 4TO | Ao | 1; B 3TOM calyyae B (3) d~ nd,/| Ag], rae 
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A. MW. KOJIS MH 


AHOMAJIbHOE PACCEAHHE CBETA B CTEKJIE 


(II pedcmasazeno axademukom A. H. Tepenunoim 7 I 1956) 


PpoBobopocuHKaTHOe CTeKIO OOHapyKHBaeT AHOMAJIbHO BbICOKYIO CTEIICH! 
3aBHCHMOCTH pacceAHHA OT JIMHbI BOJHbI NepBuiHoro nyuka. M. M. Typesuy (J) 
IIPOHSBOUBIUMH KOJIMYCCTBEHHbI€e H3MepeHHA MHTerpasbHOrO MO BCeM Ha} 
paBJeHHAM KOSpPHUHeHTa pacceAHHA STOFO CTeKJa, HAXOAUT, ITO OH NpOMopy 
uHoHasieH } §. Hamu onpeyersasuch HHAMUKaTpHCbl pacceAHHA CBeTa Ppa3JIMUHbII 
J\JIMH BOJIH BHJMMOrO chekTpa B OOpa3slaxX HaTPpOBOOOPOCHIMKAaTHOrO CTeKI! 
Cc onalecleHuvel, pasiuuaBiuielica Oomee vem B 1000 pas. 

Yepes oOpasell, HMeBLIHH (bopMy ccbepuyeckoro CJIOA, BOUb WHaMeTp)) 


TOMeTPOM, MOBOpayHBaBLUIMMCA BOKpyr OOpasila, H3MepAJOCb OTHOIWeHHE AP 
KOCTH Ily¥ka B PaCCeAHHOM CBETe, MpUBeeHHOe K eMHUWC TOMMAHBI NYAK 
B HallpaBJIeHHH IpOcMoTpa, HM sApKOcTH Oesoro MaTOBOrO 9KpanHa, ocpenieHEall 
TeM 2K Iy4KOM NleplleHMKYJIApHO K MOBepXHOCTH 9KpaHa. B HanOouee ses 
onaJecuMpyolmux OOpasyax yaBalOCb H3MEPUTb PacceAHHE TOJIbKO B 3eIeHO | 
XKCJITOM HW KPaCHOM CBeTe; MPH OCBeLIeHHH Ke (PHOJIETOBbIM CBETOM BCJIeACTB 
MHOPOKpaTHOrO pacceAHHA OOpasell CBETHJICA BeCb H OKa3bIBaJICA MOUTH HE 
TipospayHbiM JVIt MepBuyHoro myyKka. B o6pasile, onamecuupyioujeM MeHe} 
APYTHX, HaoOopoT, BBUAY MaJIOCTH He yaBasOCb H3MepHTb paccesHHe B kpac 
HOM CBeTe H ONpeeIAJIMCb HHJMKATPHCbl PaCCeAHHHA XKETHIX, 3CJICHLIX H (PHO 
JCTOBHIX Jyyel. Kpuspre skcTpanomupoBasucb .K 0 u 180° c yyerom Toro o@ 
CTOATEIbCTBA, YTO B STHX HallpaBeHHAX KOSPPHIUMeHT pacceAHHA He TOmMKe? 
3aBUCeTb OT OPHEHTHPOBKH NOAPH3alHu MepBUYHOrO ya H BMeCTe C TEM JOU 
%KCH MMe€Tb MaKCHMYM HIM MHHUMYM. 

Bce nosyyeHHble KpUBbIe HOCHIM OAM M TOT Ke xXapakTep, yKaSbIBaloulull 
GTO NOMaBJIAIOMIee KOJIMYeCTBO SHEPrHW pacceuBaeTCA B 3aHIoIO Momyedep 
Kora nepBvunbiii 1y4OK Obl TOApAsOBaH B MWIOCKOCTH paccesHUA, HAAUKaT 
pucbI Ha yyacrKe oT 0 Jo 180° MonoToHHO BospactamH. Ecau myyoK Obit NOs 


OKaSbIBaJlaCb AOCTATOUHO BLICOKON, MPH HaOOAeHHH MO yriom 90° nepBuyHbIE 
MYYOK TOKO MepecTaBad BbIAeIATbCA Ha (hone oOmlero cBeyeHHA .OOpasna 
O6yCIOBJIEHHOrO MHOrOKpaTHBIM paccesHuem. Ecru 13 H3MepeHHBIX ApKoctTeb 
Ny4Ka BbIeCTh APKOCTb (OHA, 3aTeM JIA KaxKoro OOpasia H KaxJOH opueH, 
THPOBKH NOJIAPH3aTOpa NOCTPOUTb rpadpuKH 3aBHCHMOCTH OT yrula OTHOWICHH 
MOAYYCHHBIX PaSHOCTEH JIA MOObIX [BYX JVIMH BOJH, TO B STHX rpaPuKaX Heb3 
yCMOTpeTb HHKaKOro CHCTeMaTHYecKoro xoa. Orcioga cieqyer, uTO, NO,O6H 
64 | 


opMywie Penest, (yHKUMIO paccesHHst B HallleM cTeKWe MOxKHO IIpecCTaBHTb 
BUC MPOHSBeACHHA BbIPaKeHHA, COMEPXKalllero [VIMY BOJIHbILH BCe BeJIHUHHDI 
ApaKTepHsylollHe cpesy, Ha yrsmoBolt tbaKTop. Jro osHauaer, 4TO KPHBBIe 
ACCEAHHA IIA PAaSHbIX JWIMH BOJIH B JOOOM OOpasile MOXKHO COBMECTHTh MEY 
00H YMHOXKeHHEM BCeX OPAMHAT Ha MHOXKUTeTH, He 3aBUCAULHe OT yruia, UTO 
Opi0 ceaHo. Ha pue. 1 A npeyxctapnena THNMUHAA llapa KPHBbIx (au b) 
OTYYCHHBIX JIA OOpasua co cpequel onamecuenuHell. Touxu Ha rpa- 
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ike IIPeCTaBJAloT CpeqHHe H3 H3MePpeHHbIX APKOCTeH pacceaHHA VIA 
JIEHOH JIMHHM PTYTH HM HaHJy4WHM OOpa3s0M COBMELICHHBIX C HHMH ApKoctelt 
ICCeEAHUA XMKeITOH HU :HoeTOBOH sHHHH. Maciuita6 opquHaT ceBa yKa3aH Ja 
meHol mHHHH. MuquKaTpucbl paccedHusd CPHOJeTOBBIX WH XKeUTHIX Wye Nony- 
HOTCA H3 TIpHBeyeHHbIx Ha puc. | A yMHoxeHHeM OpAUHAT, COOTBETCTBEHHO, 
1 10,2 u 0,6. [lepBonayambuble KPHBbIe B MHHHMYMe JOXOAAT He JO Hy, 
MHIlb JO YpOBHA (OHA, KOTOPHIN JIA %eJITOH JIMHHM COCTAaBIAI OKOIO 1/5, 3e- 
Hol 1/, u tbHoneToBoH 1,0 of aApKocTH Ny4kKa B HallpaBeHHH 9 = 10°. 

Ha puc. | 5 mpesctaprenbl HHYMKAaTpHChI pacceswuA Apyroro oOpas3ua, 
IpeAeNABLINeECH Ha yCTaHOBKe C BOJb(paMOoBOl samMnow HU HuHTepdepeHyHOR- 
IM (PHIbTPOM (Amaze =062 Mp). 

Pasm4He B KPHBBIX pacceAHUA Jue PasMYHbIX JIMH BOJIH B UCCeqOBaH- 
IX OOpa3zlax C pa3HOH CTeNeHbIO OMAaJeCHeEHUMH 3aKJOUaOCb B CJeyIOUeM. 

1. MurencuBuoctb paccen Ha, eCJIH €€ OLCHHBaTd M0 BbICOTe OPAMHATHI Bepx- 
HM KpHBoH mpH y=90°, MeHasacb B 1300 pas. 

2. OTHOWIeHHe APKOCTH cBeTa, pacceHHHOrO Ha3af, H APKOCTH CBeTa, pac- 
AHHOTO Biepes, MCHANOCh OT 5,0 NO 50, IpHyeM HaMOOMbIUe BeMYHHbI OHO 
eTHraso y OOpa3lloB c cpeqHel CTeleHbIO OnaJecieHuMH. 

3. Y jByX HavMeHee oMaslecllHpyioulHx oOOpa3sloB NO MaJIbIMH yruiaMu 
O10alOCb OTHOCHTeIbHOe yBeIMYeHHe paccetHuA, TeM Oosee ACHO BbIpa- 
HHOe, UCM MeHbIUe OblIO (B 3ABHCHMOCTH OT JVIMHbI BOJIHbI MH MpO3spayHOcTH 
pasta) oOulee paccenuue. Ha puc. | A (c wu d) NoKa3aH B. 10-KpaTHOM Mac- 
a6e HavaJIbHbili yuaCTOK HHJUKaTpHC SeIeHOH JIMHHH PTYTH B CaMOM IIpo3pay- 
mM oOpa3ue. IlocneqHAd OCOOCHHOCTbh HE ABJIAeCTCA THUHYHON JIA UsyIaemMoro 
Jl@HUA; OHA MOXKET JICKAaTb B CYINECTBE esa, HO MOXKET TAKHKE ABJIATHCA CH - 
MATHUeCKO OLHOKOli, BbISBAHHOM ToNaqaHHeM B *OTOMeTP, yCTaHOBJIeHHbIi 
J MasIbIM YIrvIOM, cBeTa, paccex#HHOrO MOBepXHOCTbIO OOpasita, MOMAPOUOM 


JIAH, 1. 109, Ne 4 65 
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HW APYPHMH ONTHYeCKHMH JeTaAiMH, HaxXOJAWMMUCA Ha NYTH WepBAYHOrO Ny dKa’ 
Dra oumOKa TepxeTCA B CBETOBOM MOTOKe, paCCeCAHHOM 3aMeTHO OllaJIeCIMp yo 
HMM CTEKJIOM, HO ‘CyHReCTBEHHO UCKaxKae? peSyJIbTAaT Ip cao OnamecleHuAy 
o6pasia. . 

TlomyueHuble pesyJIbTaTbl NPpOTHBOpeyaT HSBECTHOM TeOpHu oe 
(HeKOMOHHaWMOHHOrO) paccesHus, KOTOPaA OXBATbIBAeT KaK ABJICHHA B MYTHbDY 
cpeylax, Tak W paccedHHe, BbISBAHHOe MONeCKYAAPHBIMH (plyKTyalMAMu. Teopus 
yTBepxKaeT, 4TO, Kak IpaBMsO, MHAMKATpHCca AOJWKHA ObITb CHMMETPHUHOL 
WIM BbITAHYTOH BHepey. BpiranyTadt Ha3aq HHAMKaTpHCa MO%KCT HMCTb me | 
B JByX ciy4yaax: mHOO KOra YaCTHIbI MaJIbl, a HX NOKa3aTeJb MpeOMJIEHHs: 
OueHb BeIHK (Normoulaomue HW aOCOJIOTHO OTParKalollve YaCTHUb!), HOO Kora 
OH, JJIHHa BOJIHbI MH pa3Mep YaCTHI, YAOBETBOPAIOT OMpeeJIeHHbIM PeSOHAaHC: 
HIM COOTHOWeHHAM (°). B crekse MOryT BbilaaTb TOJIbKO OKHCJIbI HW COJIM C OT 
HOCHT@JIbHBIM T1OK@3aTeJIeEM TIpesJIOMJICHHA, OJM3KHM K e€QHHHUe; YCOBHA XG 
pe30HaHca He MOryT COOsI0AaTbCH OHOBPeMeHHO BO BCeH BUAMMOH OONAcT 
cnexTpa. Kpome Toro, HH BesIMYMHa ACHMMeTPHM HallMX HHAMKATPHC, HH yrol 
MAKCHMaJIbHOM MOApHsSalMu He COrmacyioTCA C Npeyckasanusamu TeopuH. B pa 
Gore (4) mpesycMaTpHBaeTCA BOSMOMKHOCTb MpeHMyIeCTBeEHHOTO pa 
Ha3afl HW CleKTpasIbHOM 3aBHCHMOCTH BUah—™, rye m<4, ONHAKO BbIBeJ]eHHBIC 
(OpMysJIbI TAaK2%Ke HE COOTBETCTBYIOT HallIMM pe3yJIbTaTaM. | 

PaccMoTpuM MHTepdepeHuvio KomeOaHH, W3y4aeMbIX ABYMA AHMOMAME, 
PacHOOXKeHHbIMH Ha MaJIOM 110 CpaBHeHHIO C h pacCTOAHMH @ Apyr oT Apyre 
BOb M€pBHYHOTO Jyya H KOJIeOMIOUUMHCA C PaBHbIMH aMIIUTYAaMu UW pass 
HOCTbIO (a3 6 HEpNeCHAHKYJAPHO NepBuYHOMy yyy. Ecam 06a AunoA KONeOMOT: 
CH MepleHJHKYMAPHO MIMOCKOCTH paccesHUA, TO MHTCHCHBHOCTh H3JIyYeHHaA B 3a: 
BHCHMOCTH OT yruia OyeT MeHATECA Kak cos? (x a/h cos o+-6/2). La KoneOaHnH! 
OpHeHTHpOBaHHbIX B IJIOCKOCTH paccesHHA, B CHJIY MOMepeyHOCTH CBeTOBbI 
BOJH JOOaBUTCA elle MHOXKUTeIb cos? o. SaqaBuInch KaKHM-HHOy]b 3HayeHHeMm 
OTHOWEeHHA @/h, HETPYAHO HaHTH 6, Watouree W0O0e *HKeaeMoe OTHOWIEHHE HHTeH 
CHBHOCTeH H31yyeHHA MpH ¢ = 0 wu o=nx. Ha puc. 1 B upeqcraBaenst rpapuk 
3THX dbyuKunH mpu a/k=0,01 uw 6=0,973 x. Ba qunonsa, KomeOmioulHeca C pass 
HOCTbIO ()a3, OIH3KOH K 7, ABJIAIOTCA ANNMPOKCHMaWHeH CHCTeMBI 3apAOB, y KO} 
TOPOM aMIJIUTYa KBaAPYNOMbHbIX KONeOAHHH SHAYHTeIbHO TpeBOCXOHT aM: 
MIUTYLY JHMOJIbHBIX. 

CxoJcTBO NOcueqHHX KPHBbIX C 9KCNCPHMCHTaJIbHbIMH HHMKAaTpucaMH Hay 
BOJHT Ha MBICJIb, YTO PpaCCeHBaIOWIHe YaCTHUbI B CTeKIe BeyYT ceOA NMOOOH 
KBa4PYNOJAM, HOO, B IpOTHBOMOOXHOCTh APYrHM MYTHBIM CpefaM, B HX H3IY 
YeHHH KBa[pylOJIbHad KOMMOHEHTa ipeBawupyeT Ha WuNObHOn. Jia uso 
pOBaHHO YaCTHIbI NOCMEMHEe MPeAMOOREHHE MaJIOBEPOATHO, HO CIM IpHHAT 
BO BHHMaHHe HHTepepeHUHiO H3IyYeHHH MHOTHX YacTHI, OHO JemaeTca Gone 
mpapgoroxobupm. [losBmenwe STHX YACTHL B pesyibTaTe Audy3suu MomeKys 
BbINaqaiolleli :asbi B TBEPAOM CTeKJIe IPHBOMUT K 3aKJIOUCHHIO, YTO UX pasMepb 
QOJRKHbI ObITh OOee OHOPOAHEI, a MPpOCTpaHCTBeHHOe pacmpeyemenue Gowe 
PaBHOMepHO, HexKeJIH pasMepbl H pacipeyeseHve yacTHI B TrasooOpasHbIx ¥ 
2KMKUX pacceMBalomlux cpeax. Hexoroppie cooOpaxkeHHA No3sBONAIOT upedd 
MOJlaraTb, 4TO pasMepbl paCCeHBalOuUIHX YacTH B HaTpOBOOOpOcHHKAaTHO 
CTeKJI€ MOLYT ObITb OT JECATKOB JO COTEH AHTCTPeM, PaCCTOAHHA MOXY HUMH TORC 
xe TlOpAKa, a YHCIO UX B OObeMe i*® OUeCHD BeHKO. Kak MOXxKHO JyMaTby 
pOJb HHTepPepeHUMH 3akOVaeTCA B OCMaGeCHHH MHTeHCHBHOCTH Uu3IyueHHi 
OTJCJIbHbIX YACTHIL BO BCeX HallpaBJICHHAX, KPOMe HallpaBmenua llepBHYHOTE 
ayua, NoOfOOHO TOMY Kak MHTepdbepeHunell usyyeHH oT_eNbHBIX MouIeKyJ 
oODACHAeTCA IPAMONMHEHHOe paciipocTpaneHve cBeTa B OHOpOAHOli Hepac 
ceuBalolel cpeye. YHHYTOKATECH B NepBylo OYepesb SyeT AUNOAbHAA KOMTIO 
HeHTa pacceAHHOrO MOTOKAa, Tak KaK JMMOJbHbIC MOMEHTHI YaCcTHL, OyLyT OAMHA 
KOBbI B TOM 2K€ Mepe, Kak H HX OOBEMBI; KBaAPYNOMbHbIe Ke MOMEHTHI MOY? 
PasJIMYaATbCH SHAYHTCJIbHO, TaK KaK Ha HUX CKOpee OYAYT CKa3bIBATbCA MaJIbI 
H3MeHeHHA OObEMA UM HHMBHyasbHble CBOMCTBA OTCMbHBIX YacTull. Tak MOry’ 
OCYWeCTBAThCA YCNOBHA, IPH KOTOPbIX KBaAPyNObHaA KOMMOHeHTa pacces HHS 
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kankeTca pepampyroueli. Uanyuenne KBapynoud MponopmHoHabHO 8-Ii cre- 
2HH YaCTOTbI; TEM CaMbIM Cpa3sy OOBACHHeTCA HM CHeKTpPaJibHad 3aBHCHMOCTD 
ACCEHHUA B HaTPOBOOOPOCHIMKaTHOM cTeKue. i 

H30%wKenHble CcooOpaxeHHA sIBJISIOTCA MepBoli MOMbITKOM KayecTBeHHOrO 
SbACHeHUA HaOMOJeHHOM anomaMH. BosMoxKHbI M Apyrue O6bACHeHHA, Ha- 
DHMep, MOXHO IIbITATbCH CBABATb ee C H3NyYeHHeM MarHuTHOrO AuNOIA. On- 
aKO HW B 9TOM Culyyae HEOOXOAUMO MpeANONOKUTH OCMAGEHHe BCeNCTBHE HH- 
*pepeHHH KOMMOHEHTHI, COOTBETCTBYIONIeli IIeKTPHYeCKOMY AHMOWHO. 
| AHOMasIbHad HHMKaTpHca HaGmoqaeTcH M y HEKOTOPbIX APyrHxX cTeKoN, 
pHUeM Kak pa3 y TeX, y KOTOPbIX paccesHHe MOXKHO IPHMUCaTh BbILaeCHHIO BTO- 
oH pasbl. C Apyroit croponbl, TaxeubIli PAMHT, COCTOAIMM MOUTH WeMKOM ¥3 
peMHeseMa H OKHCH CBHHIa, pacceuBaerT Biepey H Nasal NpHOMM3HTeMbHO OFH- 
aKOBO. OTO O3HayaeT, YTO 3ffeCb paccesHHe OOycOBMeHO He pa3syenenHem 
reKia Ha jBe (ba3bl,. aCTaTHCTHYCCKHMH (bLYKTYAaWUAMH KOHIMeHTpallHu OKHCH 
3MHIa TOPO %Ke pOfa, KakHe MpeANosaraiorcd B MOJIeKYJIAPHOH TeopHH pac- 
2A HHA. me ' 
- Ecam pacuersi 4 JabHeliume 9KCNepHMeHThI NOATBepAAT Hal Npequosox%e- 
4A O POH HHTepPepeHuWHH, TO aHOMaJIbHOe paccesHHe, XapakTepusywmleecs 
BICOKOH CTeMeHbIO 3aBHCHMOCTH OT J\WIHHbI BOJIHbI H BbITAHYTOM Ha3ayl HAAN- 
aTPHCOH, MOXKHO OKHaTb HB APYrHX MYTHHIX Cpefax, a HMCHHO B TeX, KOTO- 
Ble H3-34 MaJIOCTH, OJHOPOAHOCTH pa3MepoB H paBHOMePHOCTH paciipeyeseHHuA 
ACCEMBAaIOWHX YaCTHIL MpHOMMxKAIOTCA K CIJIOWIHbIM, OMNTHYeCKH OHOPOR- 
BIM TeJIaM. 


IlocrynuJo 
21 Xi 4955 


| UHMTMPOBAHHAS JINTEPATYPA 


if. WH. Jlepuu, C6opx. Crpoenne cteka, Tp. copell. 10 TeOpHH CTpOeHHA CTeKMa, 
B—27 XI 1953 r., JI., 1955. 2 M. M. Typesus4, KT, 23, 986 (1953). ? K. C. Wuo- 
u H, Paccesuue cBeTa B MyTHOii cpege, 1991.4 H. Mueller, Proc. Roy. Soc., 166, 
25 (1938). 
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MCKA)KEHHE HW B3AHMOJIEMCTBHE AKYCTHYECKHX BOJIH 
KOHEYHOM AMIMJINTYAbI B BSSKOM CPEJE 


(IIpedcmasneno axademuxom M. A. Jleonmosu4em 16 I 1956) 


3anvlleM U3BeCTHbIe ypaBHeHHA THAPOMHAaMHKH BA3KOH 2XKAAKOCTH J 
OJHOMepHON saauH. 
Ypapuenve HelpepbIBHOCTH 


0 CG) ; 

Sr t+ a (eu) = 0; ( 

ypaBHeHve [BY KeHHA ; 
0 0 Ou 

Fy (0) + 5 (ou? + p—w SE) = 0, ( 


rye + = (4/34 + &); 4—kospPulveHT CABHTOBOL BASKOCTH; § — Kosp—PHneH | 
O6BEMHOM BA3KOCTH. 
YpaBHeHHe COCTOAHHA BO3SbBMe€M B H309HTPOMHYeCKOM Bue 


Op de . 
~~ — (2 at ee 4 
Ox (0) OL: (< 
| 
rye c? (0) — Hekoropasl (byHKuns IIIOTHOCTH p. 

Jl1a NosyueHHA ypaBHeHHit aKyCTHKH TepBoro HM BTOporo IpHOsMKeHH 
BOCIIOJIB3yeMCA YyOOHbIM CIOCOOOM pa3sJIOXKeHHA CJIELYIOWLHX MepeMeHHBI 
B PA MO cTeMmeHAM Masoro MapaMetpa 


P = Po + Spit S*pgp +--+; P=Pot+SPitS*pz+.-.; 
Tete aS CS SPOR 5. Pee I He (4 
Gee) == ope 20, (F | 04S + hi hie 2c (hips + fa +... 
ry 
Srecb hy = (5), Hake (52). 


[loene coorsercrBy1ouyux mpeo6pasoBanuit (*) tlosyuMM wsBecTHbIe ypat 
HeHHA aKyCTHKM TepBoro mpHOsmMxKeHUA 


a a 
+ 0) =— 


: Ou, 2 001 07u | 
= 0; Poa Co Bx + Ovhy aa (5 


roe 6 = (4/3 + . Yo); Yo = 1/9 vy = &/ po. 
YpaBuenua BToporo npHOmMKeHUA OyAYT UMeTb BHI 


Oe. any fe) 
| aaa Ys abe wiped (JRA (€ 
Otte 0 u® 0c Oo? aay 
dn ee =e = 0 1 P2 07s 
Po ae 1 ag Putty) + Po Ox eo Se) Ox Co Ox + Ovopo Ox? * 
Ilomaraa JJanee 

a 0°; 
2 Pi | 9 0 +t Polly ( 
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AeNaA COOTBETCTBYIOUNHE HCKJIOURHHA H 3aMeHY YWIeCHOB B (5), Halijem 
« 


O74 2 O07 u, Puy, (here) 0? 3 
alan | SS Mila 2 Sea CE NF) Cat leEe Ae) CGT nee Coe We 
af — 0 Ge — Wang = 9; Gt — OT — Mo Gag =0- (8) 
IIpoyenaB Takve xe onepaunu Hay (6), NowyunM: 
pi 0 ( du 0% Puy 
Lop = — my 5 (a1 Fat) + oo so! + Po apr 
oO? O07 uy, 0 07, y 
titty so (tts Set) — Oo Ge (04 ae) (9) 


Hecb JIA KpaTKOCTH 3anHcH Yepes Ly OOo3HaYeH JIMHeHHbI puddepenne- 
° 0? 2 0 08 by 
ee a 2st ae eat ale EO. a lg fOEGYS 
MbHBIH onepatop Ly = sy — at — “ozaar Mh=-— Po; g “= Ade 
= bv, 
me eit 
0 
IIlpopeyemM jlatbHelity!o OWeHKy YIeHOB, CTOAUIMX B mpaBoli yacru (9), 
HMeHHTeJIbHO K yCJIOBHAM akycrHKH V3pecruo, uro ypaBHenua (8) uMewor 
SINeHHA JIA MOHOXpOMaTHY¥eCKOH BOJIHBI, “pacripoctpaHswmelicaA B BA3KOL 
pejle: 
A ax * ' e x 
i, = A,e—** cosm,(¢ — —}, 9p, = By e-*“ cosw,(t — — ], (10) 
eo / £9 
qe A, u B,— coorsercTBeHHO, aMMJIMTya CKOpOCcTH cMeleHuA HM aMMIMTyAa 
JIOTHOCTH. 
OleHHBad OTHOCHTeJIbHY!O BeJIMUHHY KaK]oro wieHa, CTosero B UpaBoli 
@cTH ypaBHeHua (9), mpH nomoniy (10), Haliqem WIA cryuad BA3KOM 2KU]- 
oOcTH 


0? 
Lott, = — 52 (ge? + 2), | (11) 


0? F 
Lois = 0% axe (gp? + u?), (12) 


iM, yUHTbIBad (5) uw (10), NoyuHM cBA3b MexKy aMIIMTY,aMH CKOpOCTH 
MeICHHA H IJIOTHOCTH B BHe 


A, = By (Co/ Po). (13) 


- TlocrapuM Tellepb ce6e 3ayauy HaliTH 3ByKOBOe JaBJIeHHe BTOpOro NpHOmMxKe- 
(MA WIA [Byx cyly4aeB: 1) Kora B BASKOM cpee B Haale KOOPAMHAaT BO3OyXK- 
jaeTcA rapMOHWYeCKHM MCTOUHHK 3ByKa Ha OHOH yacToTe o,; 2) Kora TOT 
Ke HCTOUHHK 3ByKa BO3OyKaeTcA Ha BYX Pa3JHUYHbIX YACTOTAX @, H Oy. 
 Tipucrynum k pemenuio neppot 3ayaun. Vcriomp3ya (3) u (4), Haliqem 
bIPAKeHHe JIA aBJIeHHA BTOporo MpHOMMKeHHA 


Op, __ 2 O02 OC use 
Bt = 08 52 + 00 (52) “ae (I) 
iJIu 
p = C20,, + Sop?- (15) 


Halijem BpbipaxkeHve Jt py,- Jia sTOH WemH BOCTIOMb3yeMCA ypaBHeHHeM 
12) n Beipaxennamu (10) uw (13). Torga 


Lop —- 1 eres cos 20, (i — =| ’ (16) 
69 


rye’ ky =byy /p.Peulenue ypaBuenna (16) jaer 
ae 
ry P66, 5 : x 
e} ‘pit =s-G O= 14h cos 20, (é = =) = M,e=2>* sin 20 (é =o =) c 
Tlomo2xuM NpoHsEombHYy!O NoctosHHy10 C = + iC,, roe C, — qelicrBuTedi 
Hav BemMunHa. Torga 


oy = (Cer + Mye*) sin [20,(¢— 4) +5]. (I 


.,, Tlogcrapus (17) up, (10) B.(15) mw yanTpBas, uTo BemMYHHOH S) MOE 
HpeHeOpeub, Haliyem ~ 


q x 
= NG Rie 7 P2 = Ce (Mie 20% ae Ce) sin [20 € fe: =) a x ; 
sa t : : 

\Flasa OnpeyeviennA C, KCHOJb3yeM rpaHHYHOe YCJIOBHe: NpH x = 0 Pe =| 
(T. €. B HavaJie KOOPMHHAaT HCTOUHHK KOleONeTCA rapMOHHUECKH). Torya pit 


HM36bITOUHOFO JaBeHHA B OeryuleH BOHE BTOPOH rapMOHHKH HalijemM: 


5 


3 Doi Dow (€2™" — ea) sin| 20, (¢ — =) + r| . | (1 


ByBo [F-/ 0c, cn 
pos = te [( 22) 4 2), 

oy Po Po 
. dlepefigem ko propo yacrm sagauu. Ilycrb ucrouHHK 3ByKa, HaxXOJALIM i 
CH B Hayase KOOPAUHAT, KOJeOeTCA Ha JBYX UYACTOTAX @, H Wy (@,< 


Tora pelleHve BOJHOBBIX ypaBHeHu NepBoro nupHOnmKenua (8) MOxKE 
MIpeACTaBHTb B BU CyYMMbI JByX BOJIH: 


rye 


uy, = ui oe ui == A,e-*1* COS Gy € == =) -- Aye %* COS @, (¢ en =); 

1 : 
(Ig 
Py = mn —- om = Bye-* COs GQ); (é —_— =) = Bye-** cos Ws (¢ ex ~) 


a) 


Tloyctasus (19) B (12) uw yyepxKHBad TOMbKO MepeKpecTHBIe 4WieH 
Haljem 


JE do, 0 Bis Se 
of11 = 2%) sa = N,e—** cos (@; — a) (é — ais 
+ N,e-** cos (@, + @,) (i a =e (2 
; r 0 
—» Smecb. 
| ByBy (@, — ws)? Ge. é Benen ears 
Foe eel a So]. = — See Pe Oco\ , Co]. 
: i 66 (sz + nee es Cp 1 anh 


Pemaad (20), NoyYHM MA MMOTHOCTH pa3HOCTHOL u CYMMapHOH BO ! 
BbIPaxKeHHA 


(2) Oy, ¥ ma —ax 
C11 =™|e “'” cos (@, — a) (é = ea) — NY e~** sin (@, — @,) (¢ — =) 
0 Co 
7 21 
@ = \ _ ( 
0) — roe as" COs ape 5) (¢ — oe, — N§e~™ sin (@, + g) (é — =) , | 
0 Co J 
rye 


& = Oy % = a, (1-4 m7); a, =a, (1 — nn); «, = a, (1 + n)?; ay = brewt/ 2 
=a, / @). 
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Togcrapus (21) B (15), Hatijem * 


= folage re - | eer Ogres « x 
Pr = Co [me COs (@, — @,) \e x)—Me sin (@, — @,) (¢-=+)]. 


2 hot x : ’ 
Ps = Ch ee Ss” cos (@, + cs) ( — 2) — N} e-** sin (1 — Wg) (i — =| : 
0 0 
I, Hlomo2kHB MpoHsBOMbHbIe NocTOAHHBIe T= — iN? u m= —iNS, nony- 
4 


M BbipaxkeHve H30bITOUHOrO WaBseHHA B OeryutHX KOMOMHALMOHHBIX BOI- 
}4aX, COOTBETCTBCHHO, [JIA PaSHOCTHOM HM CyMMapHoli yacroT: 


i 


Dr = Por (@ “T* —e-**) sin (@, — og) (é are =" 
z i (22) 
Ps = Pos (€-** — e “S*) sin [for + ©») (é me =) = x| 
Bre 
Bae Oe (Rt ei re Benen tod (de) | oe) (3) 


Cnaraemble B KBajpaTHBIX CKOOKax (23) u (18) yKa3bIBalor Ha MpHUHHBI 
MpOWCXO*KeHHA TapMOHHK WH KOMOMHAILMOHHBIX BOJIH B cpeje. 

Hlenaa cootgercrsyiomve onepauuu Hag (18) u (22), onpexenuM, uTO am- 
MIMTy{a JaBIeHHA BTOporo MpHvOH*KeHHA HMeeT MAKCHMyM MO NpocTpaHcTBy. 
Tlonoxenne MaKCHMyMa CBASBIBaeTCH C KOSPCPHUHEHTOM TOFJOUleHHA OCHOB- 
Holt BOJIHbI COOTBETCTBEHHO JIA BTOPOH TapMOHHKH, Ppa3sHOCTHOH Hu cyMMap- 
HOM YacTOT Tak: 

in2e oe In ((1 + 1?) / (1 —n)?} 


*3 aa 2 . 2n hy 


ure eal set?) 


2nay 


; 
F. 
‘Us cpapnenua cieqyer, uTO xX, >Xs, T. €. MAKCHMYM CYyMMapHOH acTOTHI 
HaxOMuTca OMxKe K H3TyyaTemo. 

B pe3yJibTaTe aHaJI¥3a’ MOXKHO CJleJaTb HEKOTOPbIe BbIBOJBI. 

1. Menonornyeckas TOUKa 3peHHA Ha paclipocrpaHeHHe u B3aKMoOselicr- 
BHA BOJIH IIpeACKasbIBaeT MaKCHMYM HHTeCHCHBHOCTH 0 M[MpoOcTpaHcCTBy Kak 
JIA TapMOHHK, Tak HW JIA KOMOMHAILHOHHBIX BOJIH. 

2. [lomox%eHHe MaKCHMYyMOB IIpH 3afaHHOH yacToTe ONpeyemseTcH B OCc- 
HOBHOM BAS3KOCTbIO Cpejbl. 

3. Ucnomp3ya, Hanpumep, (18), merko N0Ka3aTb, 4TO MPH MaJIOH BASKOCTH 
UH Ha HeOOJbUINX PpaCCTOAHHAX OT UCTOUHHKA (a,x <1) MoswyuaeTcA H3BeCT- 
HOe BbIpaKeHHve JIA BTOporo NpHOwMxKeHHA (*). JLeicTBHTeMbHO, pa3vlaraa BbI- 
paxkeHve B KPYrJIbIX CKOOKaX TO xX, HalieM Py = AoX sin [2w, (t — x / Co) +7]. 

4. HaoGopot, Np oveHb OOJbIWIOH BASKOCTH HJIM BfasIH OT MCTOUHHKa 
(a,x >> 1) nomyuaerca pelieHve B BHJe P, = ke—2** sin [2a (t —x/Co) +t]. 

dD. Ec B HCXOJHBIX ypaBHeHHAX CUHTATb BASKOCTb BeJIHYMHOH BTOporo 
nopsajKa MaJIOCTH, TO JI€rKO NOJIYYHTb BbIPaKeHHe AVIA JaBMeHHA BTOpOoH 
PapMOHHKH B BUJe Pz = Pog (1 — e-4%**) sin 2w, (¢t — x / Co). 

IIpupeyeHHble cooOpaxkeHHA JIerKO pactIpOcTpaHHTb H Ha KOMOMHALHOHHbIe 
BOJIHBI. 

6. CpaBHenue pacueTos JlaeT KavYeCTBEHHOe COBNaeHHe C 9KCMePHMeHTOM (*). 


Tlocrynusio 
. 10 I 1956 


LWATHPOBAHHASA JIUTEPATYPA 


1C. Eckart, Phys. Rev., 78, No. 1 (1948). * H. Lamb, Dynamical Theory of 
Sound, 1931, p. 183. ?T. J. Muxatnos, KOT®, 30, Ne 6 (1956). 


* C yuetom toro, to N° >> S,B,Bz u N} > SyBi Bo. 
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P. Jil. CTPATOHOBHY 


KAJIMBPOBOUHO-HHBAPHAHTHbIM AHAJIO“ PACIPEEJIEHH A 
BUFHEPA 


(ITpedcmaszeno axademuxom H. H. bozoawbosem 17 I 1956) 


Vispecrnoe pacipefemenue Buruepa (1%) onpefemseTca paBeHCTBOM 
ws (p, 4) = (2n)-" | e-#% (q+ 5, 9—F) ae, (I 


rye p(x, x’) —MaTpulla MoTHOCTH: p(x, x’) = ¥(x)¥"(x’); p U gq Moryl| 
O603HayaTb KaK [IPOCTpaHCTBeHHbIli BeKTOp (f = 3), Tak H PeJATHBHCTCKHE| 
4-pextop (7 = 4); BbIOpaHa cucTema efuHHn h=1, c=1. Pacnpesenennem 
(1) opMajIBHO MOXHO NOJb30BaTbCA B Cy4ae HaNW4HNA BHeLIHero QJIEKTPO>| 
MaPHHTHOrO MOA, KOra HMMyJIbC p XapakTepH3yeTCA He TOJIbKO CKOPOCTbK| 
Uv HW MaCCOH m U4aCTHIbl, HO H 3HaAYeHHeEM 93JIEKTPOMAarHHTHBIX Soe 


p=P+eA(q) (P=mo). es 


CxopocTb -v HM uMNyabc P, HMeA KOHKPeTHbIN (Pu3H4eCKHH CMBICI, ABS 
1OTCH KaJIMOPOBOUHO-HHBapHaHTHbIMH TOHATHAMU; OHAKO, KaK cyIelyerT H 
(2), HMIllysIbC p He ABJAeTCH TAKOBBIM. Mostomy at () lenecoodpasHa 
llepeiiTH K pacmpeyenenuio w,(P,qg)=w,(P +eA,q) yaa KanHO6poBouHO-4 
HHBapHaHTHbIX BesMYHH. EcrecrBeHHO oTpeOoBaTb, UTOOLI pacmpesesennes 


We(P, q) OblNO KaNHOPOBOUHO-HHBapHaHTHbIM. OHako 3TO He MMeeT MecrTa, 
TaK Kak 


f) | 

\ exp \— ir [p+ ag i (9)| +i fi (4 ae x)—-t(a— >) p dc \e-tPods. (3) 
CneoBaTesbHO, YTOObI NOYYHTb KaJHOpOBOUHO- WHBapuaHTHoe pacmipeye- 
menue w(P, q), Clleyer MpowsBecrH H3MeHeHHe OCHOBHOH dopmyup (1). 


Yka3saHHad (OpMyJia 2KBHBaJIeHTHA CJIeAyIOUIeMy OMNpeevieHHIO JOKaJIbHbIX 
MOMEHTOB HMIlyJIbca p: 


CPi PhD FE \ Ph, ++ Pr@1 (P,-G) dp = | 


ay 0 0 95 a5 
; Eas <ieae (4 avers. z)| (4) 


T=0 


AuvaJIOrHYHO STOMY OTbICKaHHe HHBapwaHTHOl (dbyHKuNH w (2 5-@) IKBHBa- 


JICHTHO HaxXOKJCHHIO HHBAPHaHTHOLO cnoco6a ONpeyeyIeHHA JIOKAJIbHbIX 
MOMCHTOB 


¢ ; 
(Pus ++ Paodg == \ Pr. +. Prw(P, q) aP. ; (5) 
Hecneqyem, Kak mpeo6pasyercs (4) mp KamH6poBouHom mpeo6pas0BaHun 


A>A+ALS Fs o(x, x3) ettsi-i09 p(x, x’) (6) 


Hcnomb3ya paBencrso: 


a. eif(a-+7/2)—if(q—t/2) — ¢ 
dit 


—= eif(g+t/2)—if(q—t/2) {ar x zl (;j (4 | x) +f (q a =) ; (7) 


\ 
O@xKaeMCH, YTO [IA JOCTHXKEHHA MHBapHaHTHOCyH MOMeHTOB JOcTaTOUHO 
POH3BeECTH 34MeHy ONepaTopa O/dit Ha onepatop O/dit — 5 A(q + $)- 


(2 . be oe 
~ 5A (q — a Ilostomy mocryMpyem CleqytoulHit KasMOpOBOUHO-HHBapHaHt- 
bili ClOcoO onpeseseHHA JOKaJIbHBIX MOMeHTOB (5): 


‘ 


Py Pig = l\oan airs tolls robert ee 2) eee 


Pan, — 24m (9+ 2) — 5 An (9-5) (94 F ‘eral . (8) 


t0 


CyMMHpoBaHHeM TOJIYYeHHBIX BbIParxKeHHii HaXOJMM XapakTepHcTuyeCKy10 
YHKUMIO JOKaJIbHOrO pacripejeenusa: 


| fos] n 


O, (t) = ee Ly a lO Se ou NEE gaz) ed) ee, (9) 
Sl aie cI 

e 

Ft) elit — 5 A+ F)— 7 4(9-F)h} x 

’ og tis) Gee). (10) 


| {na orpickaHHa ABHOrO Bua dyHKuHH (10) BEBe_emM AudppepeHuHasbHOe 
paBHeHHe, KOTOpOoMy OHa Tlogyunuaetca. I]pou3Beyqem Bapvaluio BekTopa f, 
BMeHAA ero JWMHY, HO He HalpaBmenve: ot =et|\t|1—=en. Ilpu raxon 
apWalluH HUMeeT MeCTO KOMMYTATHBHOCTb Oepatopa B 3kcmOHeHTe (10) c ero 
apvaunen. Ilomb3syxaicb 39THM, MoJyuaem 


. nZb= ino —SnlAa(gt+ 3)+4 (g— 5)]h (11) 


HatiyenHoe yucdepeniivasbHoe ypaBHeHHe CJleqyeT pellaTb C rpaHH4HbIM 
CJIOBHeM 


\9(t, imo =e (Q+5,9—F)- (12) 


IIpuMeHaAd OObIUHbI MeTO, pellleHHA JIMHeHHOrTO ypaBHeHHA B YaCTHbIX 
POH3BOJHBIX MepBoro NopxAsKa, Haxo]jMM 
ra 


eee | gee ee 
0 
+ A (q—*3=™)\) az} o (g + 7, 9 -—). (13) 


Oco6nili HHTepec IpescraBsneT rpaHHuHoe 3HayeHue (9), KOTOpoe corsacHo 
13) paBHO - 


i 


oy —exp (Be | Alot Pade(g+ 9-4). 0 


=) 


Orciofla, MpovsBog_A OOpallleHve, HaXOAMM MJOTHOCTb paciipeqeeHnA 
\ 
w(P, q= 


= (Qn)- (rex {— it E ae A(q + *)an | o(a ei 5) at. (1 


KaMOpoBounad HHBapHaHTHOCTbh MOJIyYeHHOrO paciipeseeHuA MOATBEps 
qaeTCA Tak2Ke MPAMbIM paccMOTpeHHeM. 
Ecau BpectH B paccMoTpeHHe «KaJIMOpOBOUHO-MHBapvanTHy!o MaTpull 
TIJIOTHOCTH» 


Pin (X, %') = e~?PU 0 (x, x’); | 
Z if f ce (a 
(x, x") =5 (x— 2’) \ A ee dy ae" A, (dx)*, 


ah ; x 


TO ona OyyeT cBA3aHa c w(P,q) oOpmuHbIM peoOpasopanuem Burnepa fs 
Haiigem, Kakoe ypaBHeHue Juiaw (P, 9) BbITeKaeT U3 BOJIHOBOTO ypaBHeHk 


rs fo) ) \ 
Fo=0; F=F (Fz — A @)) =F (ae —eAy (x). (1 


YuuTHBad Bu pyHKuuH W(x, x’), Mocne paqa npeoOpas0BaHul IIpAX} 
-QUM K COOTHOLICHHIO “ 


i 
0 : , 4 , 6) é “e 4 
tS yy (x)) ei D(x,0/) — pi D(x,x') (ae — $ (x, —%) \ Hay 1+ 74n) (I 


il 


(Ayu = 0,An a 0A), 
H3 KOTOpOrO cyleqyer 
1 
0 : i) ' 4 . 
. (six: — &4n) p igee (siz, = 5 (a—%) \ Ayy 7 an) Pin = 0. (1 


ails 


Tlepexoya K NepemeHHEIM t = x — x’ Hw gq =(x-+ x’)/2, a Takxe K W(P, ¢ 
NOJIYYeHHOe YpaBHeEHHe MOXKHO 3allHCaTb 


piece eee 
ae 2 dy 


1 
— Fh) Ho (9+) 4d) on(at+z.a—z)=0 


; | 
ON EAC 2 8 iiy O\1+ ¢ 

F (Paty age 2 ap, \ Hu (9+) G2 dn) @ Pg) =0. 
—l1 i] 


B nocyieqHeM ypaBHeHHH B IeAX HarAQHOCTH BbINMCaHa NocTroAHHad | 
xapaKTepH3ylolllad KBaHTOBbIe 3pdeKTHI. 


PaccMOTpHM IM TpWMepa peJATHBMCTCKHA cAyyali uacrH HYJI€B 
cnuHa, Koryja f (P,) = P?— m?. Muumas uactb ypapnenus (21) qaeT y 
HeHHE [BMXKCHHA, KOTOPOe, CCIM yJepxKaTb NePBbIe YWICHI passOKeHUA 10 


4 | 


DyAeT HMeTb Cae 

#2 [O77,,, (9) on” 
{Pa aoe + Pin (9) 5 WP, eet aaa | apse a 

pe 

aan) En oc) 
SL og, JoP,oP, 0¢, © 81 09, J" OP,aRaP, 
eh? OH, (q) o3 z 
— oF Pa on Lee ae on) w (P,q)= 0. (22) 


' Ilpu h->0 9T0 ypaBHeHHe NepexoqHT B HeKBaHTOBOe PpeJATHBHCTCKOe 
SHHETHYeCKOe yPaBHeHHe C JOpeHonoli cHvioH. Peambuasa uactb (21) qaer 
ONOIHHTeIbHOe ypaBHeHHe 


| p2 ale -) a h2 g2 
Ne 16 04, OP, 


=F eatin soap tO()| w(P, 9) =0, (23) 


aCalollleeCA COOTHOWECHHH Mey YeTHIPbMA KOMMOHEHTAMH MMIyJIbca H Mepe- 
Ofsllee B HEKBAHTOBOM CJlyuae B TPpHBHaJbHOe COOTHOWeHHe P? — m?=0. 
CBaHTOBOe yCJIOKHeHHe OOA3aHO 3dq¢eKTy Heompesenennoctu Teiizen6epra. 

PesyJIbTaTbI HacTosmeli paOoTbl MO3BONAIOT OMpeyesHTb He TOJIbKO 
NOKaJIbHble CpeqHHe, HO H CpefHHe IH JaHHOrO MOMeHTa BpeMeHH, ApyruMu 
IOBAMH, CpeHHE JIA BbIOPaHHOM MpOCTpaHCTBeHHO-NOAOOHOH rHunepnopepx- 


<F(P, Qo =m \ w (P, q) f (P, q) Prd8o d4P = 
=m+\ w(P, 9) F(P, 4)8(G(q)) P ZG (g)dtg a, (24) 


one y — BeKTOp HOpMaJIH K 9; (byHKUHA G(q) noqoOpana Tak, UTOOEI G(q)= 
SbIIO ypaBHeHHem mopepxHoctH so. Iloycrapiaa B (24) paBeucTBo (1 
faK2Ke COOTBETCTBYIONIHe BbIPAaXKeHHA JIA ONepatopa f (x, x’): 


i(P,g)= \ e-i(e—¥) Pi D(x,2") § cS — a) f(x, x')d4x d4x’, (25) 


iouyuaem 


ae 
— 


F(x, x a=) f5 0 (es x)(Sor — ede (2) FW, 2) + 
z FC, 9) (ae edd) ) 2 (Hs #) + 


J 
+5 (x,— %) \ a dno (x, x') f(x’, x)\ x 


—E 


x 8(G (2$*)) 6, 2B) arate’ (26) 


(4. (a) = ag, Gs 2 5° = tee — os 


IloapeHve B (26) TepBbIX AByX WICHOB ABJIAeTCA CCTECTBCHHbIM H JO H3- 
BeCTHOH CTEMCHH TPHBHAaJIbHbIM, YerO HeJIb3H CKa3aTb O TPeTbeM WIeHE. 
Tloctynus0 


26 XII 1955 
LIUTUPOBAHHAS JIMATEPATYPA 


;z 2 J, E. Moyal, Proc. Cambr. Phil. 
E. Wigner, Phys. Rev., 40, 749 (1932). ae oy al, Proc. 
Soc., 45, 99 (1949). 310. JI. Kaumoutrosnuy4, JAH, 87, 927 (1952). 
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Hoxaage Akayemun nayx CCCP 
1956. Tom 109, Ne 4 


“ TPEOPHSHKA 


MW. M. AMSHUATOB 


© BOMPOCY OB JJIEKTPH3AWHH H TPOBOJIMMOCTH [TPO30BbIX 
OBJIAKOB , 


(IT pedcmasrexo akademuxom B. B. Ill yaetixunom 23 I 1956) 


HsmepeHuaA suleKTpHyecKHX Mosel rposoBbIxX O6aKOB, MpOBeeHHbIe HaMH 
a caMouJieTe, NOKa3aJIH, YTO Ha BbICOTaX OobUIe 200 M SNeKTpHYecKHe MONA 
OryT OCTaBaTbCH MpHMepHO MOCTOMHHbIMH B TeYCHHeE HECKOJbKHX MHHYT, Cwe- 
OBaTeIbHO, H 3apxAAbl, W paciosowKeHHe HX B OOMAKAX Tak»%Ke OCTAaIOTCH MIpH- 
[epHO MOCTOAHHBIMHM 3a STOT IIPOMeKYTOK BpeMeHH. 

YcNOBHe IOCTOAHCTBA 3apaJOB B TpO30BOM OOake MOKeT ObITh 3aNHCaHO 
‘aK PaBeHCTBO TOKAa Jy (TOK reHepallHH), YBEMMYMBAIOWerO 3apAMbI, TOKY ig (TOK 
MCCHNauHH), YMeHbUIaIOWeMy 93TH 3apxAl. 

IIpm pabencrBe 9THX TOKOB CY{HTb O HX BeMHUMHAX NO H3MepeHHAM Hamps- 
XCHHOCTH NOJIA HEBO3MOXKHO. Oyuako, eCIH BbIOpaTh MOMEHT, ‘KOra OAUH U3 
OMIIOHEHTOB pe3KO H3MeHEH, NO H3MepeHHAM Halps2xKeHHOCTH TOA MOXKHO 
YAUTb O BesMUMHe Apyroro KomnoHeHtTa. Han6onee vOOHO MpoOBOAUTb TakHe 
Bxepenna B MOMEHTHI, CuleqyioulHe 3a yapOM MOJIHHH. 

Yoxe Oonee 30 meT usBectTHo (1), YTO SeKTpHyecKoe Tose y MOBepXHOCTH 

e€MJIH Mocse yapa MOJIHHH pe3KO MeHAeTCA HW BOCCTAHAaBJIMBaeTCA JO CBOero 
€pBOHAYaIbHOrO 3HaYeHHA 
a@ BpeMA NOpsAKa HECKOJIb- GF 
mx cekyHy. IIpu u3mepe- 
(MAX Toei y NOBepxHOocTH 
€MJIH BOIH3H TpO30BbIX 06- 
faKOB 9TO BOCCTAHOBJICHHe 
IObACHAIOCb (?) H3MCHEHHEM = Pure. |. W3MenHeHua 9MeEKTPOCTATHYeECKOLO MOA pH yapax 
MObDeEMHOTO 3apsjla BOUIH3H MOJHHH (paspagbl Tuna A u tuna 5) 
1OB€PXHOCTH 3eCMJIH 3a CueT 
(Op OHUPOBaHHA OCTPOKOHEYHBIX HPeAMeTOB, PaccacblIBaHHA OOBEMHOTO 3apsfa, 
sO3lalolleroca Y NOBepXHOCTH 3eMJIH, H T. TI. 
Jina ucKMOUeCHHA BIMAHHA yKa3aHHbIX (pakTOPOB HaMH ObWIH MOCTaBJIeHBI 
ISMePeHHUA U3MeCHEHHM HalpsAxKeHHOCTH MOA Ip yapax MOJHUM BONM3H rpo- 
jOBbIX OO6aKOB Ha CaMoyleTe. TakOH MeTO H3MepeHHA MO3BOJIAJI MOJIHOCTbIO 
ICKJIOUHTb BUIMAHHe 3emMiH. M3mMepeHua HalipA2xKeHHOCTH MOJIA BeIHCb pH I0- 
{OUI JIeKTPOCTaTH4ecKHX (ptioKcMeTpos (*) c HHepuMeH OKONO 0,04 cex. ITpu- 
iATad cxeMa H3MepeHHli (*) aBasa BOSMOMKHOCTb 3alHCbIBATb H3MCHeHHA MOA 
:pasy BYMA MIpHOopaMu, YTO CyMeCTBeHHO MOBBICHJIO Hajle%KHOCTb H3MepeHHH. 
 Vismepenua moKkasanu, 4To cymlecTByer ABa Bua paspagoB. Ilocne paspa- 
(OB NepBoro Bua BeKTpHyeCKOe Mose Bospactaet (paspay TUNA A), MocHe pas- 
JANOB BTOPOrO Bua MagaeT (paspay Tuna Bb). Ha puc. | mpeyctaBmena samc 
{aNpAKEHHOCTH MOsIH, Ha KOTOpOH OTMeyeHbI 06a Bua paspsAOB. 

Ec mpequon0xKuTb, Kak 9TO OObIYHO JesaeTca (CM., HalipumMep (7, °), aro 
/posoBoe O6aKO 10 ero OCHOBHOM SeKTpHYeCKOH CTpyKType MOXKHO yIojO- 
MTh THPAHTCKOMY 3JIeKTPHYeCCKOMY AUMOMIO, B KOTOPOM TOsOXKHTEIbHBIM 3a- 
yA], PACHONO2RKeH BBEPXY, a OTPHUATeMbHbI BHUSY, TO TlepBbIli BU PaspAOB 
A) Moxer ObITb IIpHIIMCaH H3MeHEHHIO IEKTPUYeECKOM CTPyKTYpb! OO1aKa. B 9TOM 
e TW 


\paspab \ pagpaa A 


10 cek. 
Ie 


ww! 
> 


culyyae Mocse yapa MOJHMM, yHOCALero HeKOTOpbIli 3apaq K 3eMJIe HS OOJaKa 
locueqHee lpHoOperaer saps, KOTOpbIM MoxeT ObITh Ha3sBaH H3ObITOUHEIM 
Tlone sroro 3apayla yOblBaer He Tak OBICTpO, KaK Nome AUNOMA, U, CeMOBATebHO 
Ha HEKOTOPOM paccTOAHHH OT OOsIaKa Tome ocme yapa MOMHHM BO3pacTaeT 
CnayaHve Toma BO BpeMeHH Tlocje paspxaya JOmKHO ObITb, TaKHM OOpa30M 
IIpHMucaHO pacceMBaHHIO STOTO M3ObITOUHOrO s3apxaja. 
Bropok Buy paspayos (B) cBa3aH C yMeHbINeHHeM H TMOCJIefyIOulHM BoccTa- 
HOBJICHHEM 9JIEKTPHYCCKOrO MOMeHTa (JIM 3apsjla) OONAKOB, MH CKOPOCTb BOC: 
CTaHOBJIGHHA, B ITOM CJIyyae, OUeBHAHO, onpeye 
JIA€TCH BEMMUMHOU TOKa reHepallHH 3apAOB HW CKO: 
pOCTbIO HX pa3sfeJIeHHA B MpOCTpaHcrTeBe. 
w CneqyeT CKa3aTb, 4TO pa3siHuue OOOMX BUIO! 
5 paspAJOB He MOXeT ObITh MPpHMHCaHO H3MeHeHHK 
paccTOAHHA Mex]ly OONaKOM H TOUKO! H3MepeHUs 
To clelyeT, B YaCTHOCTH, 43 3anHcH pxc. 1, nO 
0 2 4 6 JYYCHHOH TIpH yAaeHHH CaMOsleTa OT H3y4aemMor¢ 
& Caer o6laka Ha paccTosHue ~18 kM (Kak BHAHO Hé 
Puc. 2. amenenue nora oc. 3aMMCH, Mole Ha STOM paccTOAHHN Bcellen0 | onpe: 
ue yapa MOaHHM BO Bpemenu  J@JAMOCb 3apAaMM TposoBoro ObslaKa); CMeLILeEHHE 
T= 2,8 cex. caMOvleTa 10 TOPH30HTasIN, paBHoe 3a BpeMA Mex: 
ly pa3spaqamMu IpHMepHo 3 KM, He MOTVIO BbISBaTh, 
KaK ABCTBYCT H3 IIpOcTbIxX cooOpaxKeHH, OTMCYeCHHBIX H3MeHeHHH B Mose. 
CyulecTBeHHO OTMETHTD, UTO B OOOHX CJIYYaHX KPUBble BOCCTAHOBJICHHA HOCA 
ABHO BbIpaxKeHHbIM SKCIOHEHIMAJIbHbIM XapakTep, KaK 9TO BHUAHO, HallpHMep, 
M3 PWC. 2, Ha KOTOPOM 3aBHCHMOCT, NOJyYeHHad Ha OCHOBAaHHH OCIMJJIOrpaMM 
NOJA Ip rpose, NepecuHTaHa B MomylorapHpMuyecKOM MacuTaOe AIA MONA 
Jlaa rpo3 Ha Kapxase nomyyeno cueqyroujee BepOATHOCTHOe pacmipeyemeHHe 
Bpe€Me€HH pewakcaluH MOA 7: 


Bpema pemakcaunH 7 BceK. 4 Syl elo 

BepoatuocTh B % ADEE RAO: Sie hOran Ok 
Cpequee 3HaveHHe 7 NOyYHIOCh paBHbIM ~4,9 cek. (WIA PpO3bl Ha paBHHHe 
* OKa3aJIOCb paBHBbIM 7,2 ceK.). SHayveHHe t Jia OOOHX BHAOB paspAROB pH: 

MepHO OMHAKOBO. et 

Ecum Jia oOacTeli H3MepeHHA, B KOTOPbIX MOXKHO YBePeHHO CUMTATb, TG 
noe OnpefemnxeTCA 3apaqaMM Tpo3s0Boro oOOslaKa, _HaHTH BeJIMYHHY OTHO4 
CHT@JIbHOrO H3MeHeHHA OA MpH ; 
MOJIHHAX, T. €. OTHOWeHHE H3MeHe- 
HHA HallpsaxenHoctu moma AE xk Toit 
BeMuHHe ero E, KOTOpasd CYyUIeCTBO- 


Bala JO yqapa MOJIHMH, TO MOXHO M10- g 

JIY4HTb KPMBYy!O paciipeyelieHHa Be- S 

POATHOCTH H3MeHEHHH Toma o1pe- 5 

Ne€NeHHOK BeIHYHHbI, MpescTaBseH- RS 

HYy!0 Ha puc. 3 (kpHBaxa NocTpoeHa Ha " 

OCHOBaHHH JaHHbix 0 156 paspsyax). VS8sQ RF Ss a a 

BugHo, aro Gomee 50% paspayos Ja- S888SS 8 8 § $ : 

1OT OTHOCHTeIbHBIT CKaYOK mouA Se 

6ombme 0,4. Puc. 3. Bepostuocru BenHuMHbI OTHOCHTeABHOrE 
He OTMeCYeCHO CBA3H MOLY BeIH- H3MeCHCHHA NOAA mocme yAapa MOJHHH 


YHHOH OTHOCHTeIbHOrO CKayKa Noa 
H NepHOAOM pewakcalHH, CaMbIe OO/bIIMe CKaUKH HOA MOryT CONpoBom- 
AaTbCA MaJIbIM Bpe€MeHeM peNlakcalHH H HaoGopor. 

MoxkHO Ha OCHOBaHMH JaHHbIX O paspsyax Tuna B nonbiraTeca OUCHUTb CKO 
PpocTh TeHepallHH 3apAOB B OOaKe, TaK -KaK OTHOCHTeIbHOe H3MeHeHHE 
nous AE/E nponopuvouasbHO OTHOCHTebHBIM H3MeHeHHAM sapaga AQ/Q ua 
auleKTpHyeckoro MoMeHTa AM/M_ o6saka. 
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Tak Kak JWIMHa MWeya QIeKTpHYeCcKOrO JUNOMA B OOaKe CocTaBAAeT He- 
(OIbKO (qo 10) KuOMeTpoB (cM., Hampumep (2, °)), a H3MeHEHHe ee 3a BpeMa 
ce yapa MOJIHHH MOXKET COCTaBHTb 34 OTMCYEHHOR BPeMA t BeMMUMHY T10- 
Aka 50 M (CKOpOcTb OTHOCHTeIbHOPO MepeMeMIeHHA 3apANOB PaSHbIX 3HaKOB 
Oylake He MOXET NpeBbIMATb OTHOCHTebHOL CKOPOCTH MaeHHA VaCTHIL B HEM, 
BHO ~8 M/ceK), H3MCHeHHA HallpsxKeHHOCTH MOH B OCHOBHOM CBS3aHbI 
H3MCHCHHAMH JMNOIbHbIX 3apaAyoB OOmaKa AQ. 

. Sapa, yHOcuMbIi MonuMeli, cocrapnner B cpequem 10—20 Kysonos (5, °), 
STOMY IPH t=5 CeK. CKOPOCTb reHepallv 3apsAOB B OONaKe OMKHA cocTaB- 
Tb He MeHee 2—4 KyJOHOB B ceKkyHAy. Tak Kak BeJIMYHHa 91IeKTpuyecKoro 
MEHTA, HAPyllaeMOro MOJIHHeH, COCTaBIAeT B CpeqHeM OKONO 100 KysOH: KM 
,»TO, OYVCBUAHO, YTO 3apsAIbI PaSHbIX 3HaKOB JOJKHbI MOABHTbCA Ha paccTOsHHH 
‘CKOJIBKHX KHJIOMETPOB Apyr OT Apyra. 

Kak y2Ke yKa3bIBaylOCb, MaKCHMaJIbHOe OTHOCHTe/IbHOe CMeleHHue, Mowmyyae- 
pe SapxAaMH 3a BPeMA pesakcallMu, cocTaBIAeT OKONO 50 M; Tora, CUHTAaH, 
© Mpollecc SIeKTPH3alMH BO BCeli 30HE CO3JaHHA 3apAOB UCT paBHOMepHO, 
AO MpHHATb, YTO yKa3aHHble KONMYeCTBa 3apsaqOB (2—4 KymOHa) JOUDKHBI 
3HHKaTb B CIO€ TOJMMHOH NopsyKa 50 mM. Ecam cuntaTb muomayb, 3aHATY!o 
O30BbIM O6/1aKOM, paBHoli =10 KM?, To 9TO O3HauaeT, UTO-B OONACTH reHepaluu 
PANOB JON2KHO CO3aBaTbCA HECKOJIbKO KYJIOHOB/cM?-ceK HH OKONO 104 aue- 
HTapHbIxX 3apsjoB/cM®-cek, 4uTO B 10? Gombe AaBaemMoro ecTeCTBeHHOM HO- 
isauveH. IIpuH sTom B OOmake OyJeT TeUb BEPTHKAJbHbIL TOK MJIOTHOCTbIO 
2 a/cm?, goxozamen yo 10741 a/cm?. j 

Cuyntasd, YTO CKOPOCTb reHepalluH 3apAOB MpH yMeHbIWeHHH MOA nocae 
JIHHH (paspajbl THna B) Mower TOMbKO YMeHbIUAaTbCA, HaO MONaraTb, 4TO 
BCe€ BP€MA AKTHBHOHM PpO3oBOli JexATebHOCTH OOsIaKa B HEM CYINECTBYIOT yKa- 
HHbI€ BeJIMYHHbI CKOPOCTH reHepalHu BICEKTPHYECKHX 3apAJOB H TOKOB. 
Paspaybl Tua A JaloT H3MeHeEHUA SJIEKTPHYeCKOrO NOJIA, CBASAHHbIe C H3- 
2HeEHHAMH Sapa Q rposoBoro OOlaKka 3a CUeT TOKA AUCCHNAUHH fy H XapakTe- 
i3y!OT 10 CyTH lela MHTerpasIbHy!O MpOBOAuMOCTb i B OOake. YpaBHeHuve 
3MCHCHHA TOJIA BO BPeMCHH MOET ObITH 3aMHCaHO B BHJe: 


E,— Qh 


fe} Q, H Qz —3apajbI B OOake B MOMEHTHI BpeMeHH 7, H f2; Ey uv Ex — u3me- 
2HHbIe B Te 2X€ MOMCHTHI 3HaYeHHA HalipAXKeHHOCTH No. Tak Kak 4cA=1/c, 
s=5 CeK., TO CyMMapHad MpOBOJHMMOCTb BHYTPpH rpo3so0Boro OOaka UMeeT 
IMUHHY TopayKa 10°? ace H NO KpalineH Mepe Ha ABa NOpsAyKa peBplmaer 
DOBOJHMOCTb B CBOOOAHOH aTMocdepe. Cromb OombumMe 3HayeHHA NpOBOJH- 
OCTH MO3BONAIOT MOMYYHTb OTParKeHHe OT PpO8OBbIX OONAKOB Ha pasMOBomHAX 
THHOIO B HECKOJIbKO MeTpoB. OTOT adibeKT B PpO3OBbIX OO/IaKaX JeHCTBUTeJbHO 
aOstoyjanca (*). 

Tlonyyenuble JaHHble MOKa3sbIBaloT, YTO MPOBOAMMOCTH B rpOsOBbIxX OOaKax 
paer CYIIeCTBEHHY!0 pOsb B MOABONe K KaHaJy MOJIHHM HEOOXOAUMOrO 3apaya. 
3 9THX JIAHHbIX CyleqyeT TakxKe, YTO reHepallHA 3apAOB B OOMaKe, BepOATHEEe 
eero, 0683aHa TEM 3JIEMCHTAPHbIM TIpOleccaM 3JIEKTPH3allHH, KOTOPble 3aBHCAT 
f Hallps2KeHHOCTH 3J1IeKTpHYeCKOTO MOH, TaK KaK HapacTaHve 3apsAOB B 06- 
ake BO BPCMe€HH HOCHT SKCIOHEHIUMAJIbHBIM XapakTep. 


Ey toe = e—4TA (t,—t)) 
2 


Tnapyaa reoju3sHueckand oOcepBaTopHA Tlocrynuio 
um. A. B. BoelikoBa 3 X 1955 


UUTHPOBAHHAA JIATEPATYPA 


Zz (oa, Wah Wis Olle Cilia) fans, gAwe2ew (3 41920)4—* to W. Worme I], 
uart. ; R. ae Soc., 79, 3 (1953). HW. M. Umaunros, KT®, 19, No 9, 1020 (1949). 
VU. M. Umaunuros, VMamepenne snementos armocepHoro amexTpHyectBa. Tapa 43 
aura B. HH. KeapoauBaucKxoro uM. C. Crepus3a T, Mereoposornueckue MpH - 
pH, JI., 1953. ©. C. Crekoabuuxkos, Ousuxa monn, Man. AH CCCP, M., 
43, © B. I. Mason, Discovery, 15, Ne1, 24 (1954); Tellus, 5, No. 3, 446 (1953). 7H. I s- 
ael, Geofisica pura e appl., 20, 177 (1951). 
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Jlokaafpr Axanemun nayx CCCP 
. 1956. Tom 109, Ni 1 


‘ 


TEO®H3HK. 


A. HW. ®EJIBSEHBAYM 


CBS3b BETPA C YPOBHEM HW YCTAHOBHBIMMNCA TEGVEHU SMI 
MEJIKOrO MOPS 


(IT pedcmasaeno akademukom B. B. Ill ynetikunom 23 IV 1955) 


PaccmoTpuM 3ajlauy oO onpeyeweHHH ckKOpocTeH yCTaHOBHBILeroca Teug 
HUA MW ypOBHA, OOYCJIOBJICHHBIX BeTPpOM B MeJIKOM Mmope. Kondurypaun 
6eperoB HU perbed) HHa OyeM CYHTATb MPOW3BOJIbHbIMM, a 3ayaHHoe 0 
BeTPpa 3aBMCALIHM OT OOeCHX POPHSOHTAaJIbHbIX KOOPAMHAaT. 2 

IIpeneOperan cusoh Kopuommca, HecyljecTBeHHOM BBHAY MaJiOon rayOuk 
mops (1), 3aMvileM ypaBHeHHuA rHApOMHaMHKH B Be 


Ou Ou ,* Ou 1 ob ee +) A, Pu | 
rg): I Oz ee Ox o \ax? ' dy? ° Oz?’ | 
(I 
20 ig Obras aOR a eae | 
Op 
£0 a Oz ? ( 
OF = 00. O@ 
| = | 
axe ay r Oz 0, (3 


rye U, VU, W — KOMIOHEHTbI CKOPOCTH TeYeHHA BAOJb JeKapTOBbIX Oceli KOOP 
yunat X, Y, Z; p—faBnenue; g — yckopeHHe CHIBI TAXKeCTH; p — I110q) 
HocTb; A; 4 A, — KoscbuHeHTbI TOpH3OHTaJIbHOrO HM BepTHKAJIbHOrO OOMeR: 
COOTBETCTBEHHO (IIJIOTHOCTh H KOS@(PHINeHTEI OOMeHa IPHHMMaroTCA MOCTOsH 
HbIMH). Hayao KOOpyMHaT pacnomox%KeHO Ha HeBOSMYIeHHOM moBepXHOCT 
MOpa, Ocb Z HallpaBsleHa BePTHKaJIbHO BHHS. | 

Ha MOBepXHOCTH MOpA TaHreHUHabHOe HallpsxKeHHe BeTpa, KOMMOHeHTH 
KOTOpOrO MbI OOO3HauHM uepes T, u Ty, ypaBHoBemmBaerca Ty pOy eHTHBIM 
TpeHHeM B MOPCKOH Bore: . 


au 
2 oz 


= — Ty, A =—Ty, (4) 


fpuyeM ycoBHsa (4) IpvOnWxXeHHO OTHeCeHbI K HEBOSMYIMMeHHO! MOBepXHOCTE 
MOps. | 


Kpome Toro, Ha NOBepxXHocTH Mops jaBueHHe paBHO aTMociepHoMy: | 
mpHz=& p=p, (5) 


re Pa— aTMociepHoe jaBieHve u &(x, y) — orkmoHeHHe cbusvyeckoh 110+ 
BePXHOCTH MOP OT e€ HEBO3SMYIIeHHOrO NOMoKenuA z— 0, 
Ha que mops z= AH (x, y) _Buxenne OTCyTCTByeT: | 


upuz=H u=v=w=0, (6) 


IPHYeM B CAydae TlaBHO MeHsAloMlelica y Oepera rmyOuHbl Mops (6) aBuaercs 
OHOBPeMCHHO HW yCJIOBHeM Ha OeperoBol uepte, rae H = 0. : 
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| 


Cormacno (2), (5) ropy3ontaubHBIe rpaWeHTbl JaBJIGCHHA CBA3AHbI Cc 


IKJIOHAMH TIOBepXHOCTH MOpx COOTHOWICHHAMH o 


CP OP oe 0b 
dx 7) Pe Raxe, agen SP by (7) 


OueHuM B ypaBHeHHuax (1) uneHbI, Wa Yero BBeyeM clleqyloulve Xapak- 

FyPHBIC = BeHYHHbI: TOPH38O0HTaJbHbId pasMep L = 100 kM, BepTHkaJbHblli 

smep 1 = 10 M, &=10 cm, gy = 10? cm/cex?¥ pp) = 1, uy = 10 cm/ceK, 
0 0 Pe 

= 10°, A; = 10% r/cm-cek. OSosHauasn uepes J7 nopamoK ueHOB B cHcTemMe 

GS, Oymem uMets: 


(e$8) = n(B)=10% (LB) (eB) (6B) = 0 


ap ae A A aa 0 
a ve (= i) = -3. 1%)= an) = -7 
: x) 1 (— Fe) = 10%; I ( eee n(os 1077, 


TKyWa BbITeKaeT BOSMOXKHOCThS MpeneOpexKeHHA HeJIMHEHHbIMH HHePIMOHHbIMU 
M€HaMH, a Tak2Ke WieHaMH, OOYCJIOBJIGHHBIMH TOPH30HTAaJIbHbIM OOMeHOM 
IpeHeOpexkeHHe BO3MOXKHO, axe ecw B3ATb L = 10 kM H MIPHHATb CHIbHO 


ABBIINeHHOe JIA MesIKOrO Mops 3HayeHue A? = 10? r/cm-cex). 
YpaBnenua jBuxKenua (1) Mocme mpeHeOpexeHHA yKa3aHHbIMH WleHamMu 
allvlllyTcaA C yyeToM (7) B Bue 


; 020: 0g 
Arse = — BP 5 Ar Fa = — 85; (8) 


Ucks0ouaa u3 (3) BepTHKaJIbHYIO KOMIOHeEHTY CKOPOCTH TeyeHHA Ww, T10- 
yYUHM ypaBHeHHe HepaspbIBHOCTH B HHTerpaJIbHOH dopme 
$ 


OSs. OSs ; 
x y 
aeeteoy Gia? : (9) 


H : H 
ne S, = \ udz, Sy= \ v dz — KOMMOHEHTHI NOJIHOrO MOTOKa. 


0 
nrerpupys ypaBHeHua (8) npu ycnopuax (4) u (6), MowyaHM cueqyto- 


: ; oh re 
223i ey em a tee v= Z(H gt BED ace 
z Zz 


Viuterpupya (10) no z B npegenax or z=0 fo z=H, HOJ1y 4M 


_ TPT, | gobi? ae 


Spee OS _ APT, &0H* 0& (11) 
# 2A, 3A, Ox’ 


as CA AON « 


Brejem (pyHKIWIO NOJHbIX NOTOKOB , ompeyemuB ee (bopMyjaMu 


‘ 


ae aS oo SS (12) 


IpHUeM 3aMeTHM, STO Ip TaKoM Olpeflemenun ) ypaBHeHHe HepaspbIBHOCTH 
3 HHTerpadbHoH cbopme (9) yAOBJeTBOpHTCs. 
Togcrapnaa (12) B (11), nomyuHM 


3e oR eAaroy. Skazmennes ty 1) 34,209: (13) 
ax 2goH  gpH® dy’ dy eee 
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Toycrasag (13) B (10), momyyHM javiee 
T Ng 2 3 (H? — 22) A , =e it 22 
ui (H te £3) — ee ay? ome (H 42435) + 

3 (H2 — z®) ab | 
+ SHE ax" (1 


TakuM 06pa30M, TOpH30HTaJIbHble KOMMOHEHTHI CKOpOCTH TeyYeHHA MW HaKJIO! 
HbI IOBEPXHOCTH MOPA BbIparkaloTca yepes (PYHKUMIO MOMHbIX IOTOKOB, K OIpet 
JI@eHHIO KOTOPOH HM CBOJMTCA 3ajaua. 

Jludtbepenuupya epBoe Bbipaxenue (13) 0 y, a BTopoe No *X HM BbIYHTAa 
M3 BTOporo MepBoe, NoJyuHM 


a/1 dv a1 oa OM Ba d(T x\)- 
+ —~+)= =| —(—)—=-(|+}]. (15 
ox \H? ax dy\ Hoy 2A, Lox\ A dy\ A) 
Ecam Mope 3aMKHyTO, TO TpaHHuHoe ycoBve AA dyHKuMH Y Ha er 
KOHType L MOXHO 3alWcaTb B Buse 


())z = 0; (16 


eCIH 2Ke MOpe H€3aMKHYTO, TO Ha eFO *XHAKUX TpaHHwax PyHkyHA Y WOKE 
ObITh 3afaHa H3 KaKHX-JMOO JONOIHUTeIbHBIX COOOpaxkKeHHi. . 

Ypapuennve (15) H3BeCTHO B MaTeMaTHY¥eCKOH (u3sHKe NO Ha3sBaHHeM 
ypapHenua Ilyaccona Quid HeOqHOposHOK cpefbl. Pemlenve ero pH mpon3} 
BOJIbBHOM KOHTYpe MOPHA HaXOJHTCA UHCJICHHBIM HHTeErpHPpOBaHHeM MO MeTOY 
cerok, mlocsie vero 10 dbopmysam (13), (14) ompegensiorca HaKJIOHbI TOBepxX 
HOCTH MOPS H POPH30HTaJIbHbIec KOMMOHEHTHI CKOpOcTH TeyeHua. BepTukaJibHa 
KOMIIOHEHTa W OllpefesneTcA 3aTeM corsiacHo (3) No dopmyse 


H | 
OL Oe : 

w= | (G43), (17 

Zz : 

yPOBeHb 2e € BbIUHCIAeTCH MO H3BECTHBIM 3HayeHHAM O€/Ox u Oé/dy. 
Ecam ratyOuHa MOpa MOcTOAHHa, a BeTep PpaBHOMepHbIi, TO ypaBHeHHa 
(15) npespamjaerca B ypaBHeHue Jlanmaca 


oha oka) 
pellieHHe KOTOporo B Cily¥ae 3aMKHYyTOrO Mops ecTb )=0. B 92T0m cays 
cormacHo (12), (13), (14), momHble MoTroKH oTCyTCTByIOT, CKOpocTH TeyeHHs 
ONpeeAIOTCH BbIpPaxkKeHHAMU 


w= Zi (H 42432), v= ah (Ha 432), (19, 


i 


a MOBEPXHOCTbIO MOPA SIBJIACTCH MJIOCKOCTb, HaKJIOH KOTOPOH onpemensercs 
(popMyviamu 


ag age ecb al | 
i: > Spo Noy ae ate = (20) 
ge y ge \ 


OTOT pesyAbTaT Obll TOyyeH panee SxmManom (*), UPWHABLIMM ycJIOBHe pa- 
BeHCTBa HyJO MOJHBIX MOTOKOB 6e3 JoKasaTeubCTBa. CieqyeT HMeTb B BUY; 
ITO MOWyyeHHOe pelleHHe TepsxeT cusy y Oeperos, rye rayOuHa Mops Me; 
HAeTCA CKAYKOM OT Z2=O Jo z = H = const. 

JTanee Mbl HallWIM pellieHve 3ayauH o TeUeHHAX B Cpe]\H HHOM vor ea 
C€Y€HHH 3a4MKHYTOrO Ha OeCKOHeUHOCTH KaHala UpW BeTpe H penbede jua, 
MCHAIOMIMXCA TOJbKO B MONe€peyHOM HallpaBsJeHHH KaHaJla. B stom cay4ae, 
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allpaBIAA Ocb Y m0 WeBoMy Oepery KaHawia, a ocb X MoMmepek ero, NowyyHM 
3 (15) ypaBHenne . 


adfidt\  t-d/Ty 

a a) = tae) (21) 
tky ja 
| . dy HPT y 


Onpeyeiad TOCTOAHHy!O HHTerpHpoBaHHA C M3 YCNOBHA 3aMKHYTOCTH 
. a 


aHawla, CorslacHo KOTOpoMy \ Sy dx = 0 (a —MlonepeuHbii pasMep KaHava), 


ouly 4HM 
| db 4 saat A 
ay oa, [Ty — FT, =|, (23) 
je 
1 r 1 r 
HPT, = — \ HT ydx, He = — \ Hdx. 
0 0 
Tloqcrapnaa (23) B (14) nu (13), MomyaumM HcKOMoe pellieHnHe: 
dpe 3T fh 3H?T 
so ee I i pg ey oo ange et y Pt Sp 
u A, (H z) 4A,H (Hf z Ns U A, (Hf z) rare é We (24) 
Ce ow Ne ae 3iPT y 
dx > 2geH? ay ~~ gens” (25) 


B cmyyae, Korga MouepeyHad Cmaratollad Berpa otcytcrsyer (T,—0), 
$ dopmyn (24) u (25) cneqyer pelienve, MomyyeHHoe panHee B. B. Llrox- 
aHom (*). MurepecHo OTMeTHTb, 4TO CorsacHO BTopol dopmyse (25) HaKoH 
JBEPXHOCTH MOPA B HallpaBJIeHHH OCH KaHasla He 3aBMCHT OT MomepeuHot 
JOPAHHATH. DTO OOcTOATeMbCTBO ObIIO 3aMeyeHo pauHee I[ToKMaHoM, KOTOpBIit 
MMOJIb30BaJI ETO B CBOEM PelIeCHHH Oe3 JOKa3aTeJIbCTBa, B TO BPCMA KaK MBI, 
“xO U3 ypaBHeHua (15), NONyYHNH STOT pe3syJIbTaT B pellleHHH 3aayun. 
Ecau HO KaHasia ropu3ontasbHo (ff =const), TO 43 cbopmys (24), (25) 


fips Hee 5 3 Ty 3Ty a F 
Be 2) rag — a), C= — 2) — aa 22); (26) 
0& 3T , 0& bTy 
dx 2geH’? Oy DgpH ey 


[Ipu Berpe, HalpaBseHHOM BJOuJIb ocH KaHasia (Ty = 0), “3 dopmya (26), 
(7) cmeyer pelleHuve, KoTOpoe Takxe Opiio mosyyeno ITroKManon (°*). 
TakuM oOpa30M, ToJy4eHbI COMME COOTHOLIeCHHA, KOTOpbIe, C OHO! CTO- 
YH, JalOT BO3MOXKHOCTb PaCCUHTbIBATb TEYeHHA H YPOBCHb B MeJIKHX MOPAX 
igosckoe H ApampceKoe Mops, CeBepHbli Kacnuit), c Apyrol — no3sBoustor 
Gonee OCikeM Bue HU Goee CTporo NOsyYHTb pellieHHe 3aa4, paccMorT- 
HHBIX paHee. 
_ Axstop Moumb3yerca cityyaem moOsarogapuTb I]. C. JImnefixuna 3a pay 
imMeyaHHit. 


TocyfapcTBeHuLI okeaHorpapuyeckult Tocrynusio 
HHCTHTYT 27 1 1955 


LMTUPOBAHHAS JIATEPATYPA 


1B. B. WlyaeuKun, Ou3zuxa mops, 3g. AH CCCP, 1953. 7? V. W. E kman, 
tk. f. Mat., Astr. och Physic, 2 (1905). * B. B. I]roxmau, Merteopon. u rugpom., Ne 8 
53). *B. B. Ulroxman, JAH, 49, Ne 2 (1955). 
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Aoxkaage Akagemunu nayr CCCP 
1956. Tom 109, Ne 1 e 


TEXHHYECKAAH PH3HKA 
Axagemuk T. B. KYPJFOMOB, 9. 3. KAMHHCKHHM u B. M. POSEHBEPL 


BJIMSAHHE BHYTPEHHEM CTPYKTYPbIl 3EPHA AYCTEHHTA 
HA NMPOYHOCTb TPH MOBbILIEHHOH TEMMEPATYPE 


J{1f U3y4eHHA BIMAHHA BHYTPH3epeHHOli CTpyKTYpbI Ha MOBeeHHe *Kese30- 
aKeJIeBOro TBepOro pacTBOpa pH MOBbILIEHHOH TeMMepaType ObWIH HCMOb- 
IBAHbI HSMCHCHHA CTPYKTYPbl, KOTOPble HMCIOT MECTO IPH MIpxMOM H OOpaTHOM 
apTeHCHTHOM lipeBpamlenuH. Hanwune TakHX M3MeHeHHIi MoKa3aHoO B paye 
ador (', °). Ha cymjecrBeHHoe H3MeHeHHe COCTOMHUA KPHCTaJIMYeCKOM pelmeTKH 
ycTeHHTa Tocie OOpaTHoroO MapTeHCHTHOTO TpeBpallleHHA YKa3bIBaloT (aKTbI 
raOHIM3upyloulero BIHAHHA OOpaTHOrO MapTeHCHTHOTO IIpeBpallleHHA Ha T10- 
Teyyromee TpsamMoe (4) H aHOMaJIbHOe NOBbIINeHHe 3HayeHHH KoadctpHUNeHTOB 
AMOJHpPy3uH wWelesa B HHXKHe OOMACTH TemMepatyp y-OONacTH Nocue OOpat- 
oro mpespamenusa (°). 

-B uactosmei paOore uccieqopaca TBepbIii pacTBOp Ha OCHOBe 2Keulesa, 
oepxKamHu OKONO 29 Bec. % HHKkena H 1% THTaHa. II]pamoe MapTeHCHTHOe 
peBpaljenve STOO ChvlaBa MpOHCXOJHT HEKe 
OMHATHOH TemMepaTypbl, a OOpaTHoe 3akaH4uH- 
aeTca pH 640°. noe sate HM KOBKH 3a- {5 CANON ae Bae 
OTOBKH TOMOreHH3HpoBasHcb mpH 1000° B Te- | 
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enue 8 yac. 

VsroTropyeHHble OOpa3ubt oO6pabaTbiBaJiHcb 
cleqyiomel MOCWeqOBaTeIbHOCTH: HarpeB B © » 
akyyMme mpu 1000° B TeyeHne 8 4ac. —> OxsaxK- 
eHHe Ha BO3AyxXe + OxaKJeHHe B %*H]KOM 
gore —> HarpeB pu Temmepatype 800, 1000 
mu 1100° c BplgepwKKOH B TeyeHHe 8 Yac. — 
> oxiawKyeHHe Ha- Bosyyxe. Ilocme TakoH Pye. 1. 3apucumoctb awuTenbHolt 
OpaOoTku TBepAbIii pacTBOp MMe CTpyKTYpy  Upovnocru TBepgoro pacrBopa oT 


YCTeHHTa, a COCTOAHHe ero 3aBHcemo OT Tem- ‘TeMMlepaTypsl — MpesBapuTenbHOH 
TepMooOpaOoTKH H BeJIHYMHEI Ha- 


epaTypb! oOpadorKu. : npsxkenua. Temnepatypa ucmpira- 
VcnpiraHua AJIMTCEJIBHOH TpOYHOCTH TIpOBO- Huu 700°. Temnepatypa o6pabor- 


HIMCb pH Temmepatype 700° B arTmociepe xu: a@— 800°, 6 — 1000" «— 
proua pacrsKenuem. B pesybTaTe ucnbiranusA 1100 

(OmyyeHa 3aBHCHMOCTb JVIMTebHOM  MpoOuHOcTH 

| BCJIMYHHbI MpHO%KeHHOrO Hallps2xKeHHA HW TeMMepaTypbl MpesBapuTembHOH 
Opa6oTKH. ITH JaHHbIe NpuBeyenbr Ha pwc. |. M3 Hux Obl ONpeeeHbI Be- 
(HUHHbI HanpsKeHHli, HeOOXONUMbIe JIA paspymieHuA OOpasila 3a 100 yac. 

Kpusas @ Ha puc. 2 N0Ka3bIBaeT 3aBHCHMOCTb STHX HallpaAKeHHH OT TeMMe- 
JaTYpbl HarpeBa Mocue MapTeHcuTHoro mpespamenua. [Ipu 700° Obwin Takxe 
IPOBeeHbI KpaTKOBpeMeHHLIe HCMbITAHUA Ha paspbiB. KpuBas 6 Ha pu. 2 NoKa~ 
,bIBAeT H3MEHEHHE TIpejesa MPpOYHOCTH B 3aBHCHMMOCTH OT TeMIIepaTypbl HarpeBa 
locule MapTeHCHTHOTO MpeBpalleHHa. 

ConoctTaBuleHHe XOJja H3MeHeHHA CBOHCTB IIpH TeMlepaType HCIIbITAaHHA 
00° B 3aBMcMMocTH OT pexKUMa TIpe{BapHTeIbHOH TepMHyecKOH OOpadoTKH 
103BOJIMJIO YCTAHOBHTb, ITO C MOBbIMeHHEM TeMNepaTypbl OTKuTa peed Npou- 
{OCTH YMeHbUAeTCA, a pees MIMTeIbHOH MpOuHOCTH — HallpAXKEeHHE, HeOO X0- 
85; 


75, 
° 30 40 0060 60 100 = 200 WO vac. 


quMoe Ja paspyuienus 3a 100 uac., yBeMYMBaeTCA, T. €. YTO OHH HSMCHAIOTC 
B IIPOTHBOMOJOMKHEIX HallpaBJIeHHAX. 

TIpopeyeno TakxKe PeHTTeHOBCKOe HcceAOBaHHe, KOTOPOe AasIO CBEACHH 
© COCTOAHHH KPHCTAaJOB Y-TBeporo pacTBopa NOcMe COOTBETCTBYIOMIUX o6pa 
6oTok. Ha puc. 3 mpegcTaBeH px peHTreHorpaMM, CHATHIX 10 MCTOAY o6paTHo 
CbeEMKM B MapraHlleBOM W3Jly4eHHH C (POKYCHPOBKOM JIMHH (311) y-cbasnr. Ipe 
BOJMaCb TAKKE CheEMKAa C OJHOTO HM TOLO Ke MecTa KPyNHOsSepHUCTOLO oo6paslla 
noculeqOBaTeIbHO TpomemUero pA OOpaooTOK, MOOOHO TOMY KaK STO tena 

B (°), Ha puc. 4 IpuBeyqenbl TaKMe CHHMKH, H 
KOTOPbIX HHTep PePCHUMOHHbIe TATHA sBJIAIOTC| 
oTpaxkenueM oT mrockocTu (311) aycrenuTe 
Cbemka 3TOH CepHH CHHMKOB IIpOBO]MJIaCb 
KOOaJIbTOBOM H3J1yYeHHH. 

IIpupeqeHHble peHTTeHOrpaMMbl TO3BOJI1 AK 
KaUeCTBEHHO OMMCaTb COCTOAHMe KPHCTAJIy 
yeckolH peleTKH aycTeHuTa Tocie OOpaTHor, 
MapTeHCHTHOrO TipeBpalleHHA WH NMocMeyIousH 
Harpespos. Pacumupenve IMHHH B paf{HaJIbHO} 
WallpaBJIeHHH ABJIACTCH CseACTBHEM BSHMKHOBE 
HHA HampsAxKeHHH BTOporo pOfa HW H3MeJIbUeHH) 
yuacTKOB KOrepeHTHOTO pacceHHHA PeHTTeHOE 

800 1000 0p?  CKUX smyyel. Pa3mpirue HMHTepdepeHWHOHHOr 

Puc, 2. Sasucumocrs npenena  2?#4 B aSHMyTauipHoM HalipaBJIeHHH CBHI 

MpOwHOCTH H TIpefena znntenbHo TeIbCTBYeT O MOBOPOTe 9THAX YYACTKOB OTHOC 
MPOYHOCTH (F499) HpH 700° or rem- TeJIbHO [pyr Apyra. 

rae FPO MRE eso Tlogqo6Hoe cocrosHHe KpHCTaIOE (seper 

HeoOXoNMMBe aa paspymeang © TB¢PAOTO pacrBopa coxpanaerca Jo BeCbMa Bbi 

3a 100 uac.; 6—mnpeger mpoy- COKAX TemMMepaTyp, H JHIIb IpH TeMMepaTyp 

HOCTH 1000° HaunHaeTCH peKpHCcTaIM3sauHA — Ha ine 

He pa3MbITOrO NATHA MOABJIAIOTCA {Ba HOBBI 

MHTepPepeHUHOHHBIX IATHA, COOTBETCTBYIOU[MX HOBbIM 3epHam. Ilocne oTKy 

ra mp 1100 w 1200° na6mogatorca TOMBKO OTpaxKeHHA OT HOBLIX peKpHCcTad 

JIM3OBaHHBIX 3epeH. | 

Ilocne o6paTHoro MapTeHcuTHOrO mpeBpalleHua B KpUcTamMUeCKOH p 
IeTKE CllJlaBa BOSHHKaIOT HCKaKeHHA BTOPOTO pOfa, H3MesbYalOTCA ae 
KOPepeHTHOTO PpacceHHHA HM IPOHCXOAUT NOBOPOT 3THX YUACTKOB pyr OTHOC 
TeJIbHO Apyra. [locnequee osHayaer, YTO KaxK Oe 3epHO aYCTeHUTa MpescTaBAe 
CoOol COBOKYNHOCTb MaJIbIX OOacTeli C MpaBHAbHOM KpUCTAaNHYeCKOl penleTKO 
MH C HapyWeHHAMH NpaBuJIbHOrO CTpOeHHA Ha rpaHuwax 3sTHX OOnacTeH. Ilomy 
YeHHOe COCTOAHHE XapakTepH3yeTCa OOMbUIMM KOJIMYCCTBOM BHYTPH3epeHHbl 
NOBepXHOCTeH pa3jeua. 
be CeBIT HO, 4TO AIX COCTOAHHH C MOBbILMeHHOH _MexaHMueckon IIpOUHOCTBI 

p PHO HaJIM4YHe TOHKOM CyOMHKPOCKONHYeCKOH HEORHOPONHOCTH CTPOeHH. 


3epeH — HCKaxKeHHii BTOpOro H TpeTbero p 
OJOB H pa3sypoOmeHne KpHCTaIIUKO 
COCTaBJIAIONIMX 3epHa (°). wena | : 
ede TO3BONAeCT NOHATH pe3yJIbTaTbl, MOYYeHHbIe MpH KpaTKOBpeMeHHO! 
es eaneos Ha pasppiB. Uem spe TemnepatTypa OTKUra TOcMe OO6paTHoro Map 
ness NpespaleHuA, TEM MOIHee CHUMAaIOTCH Hapymenusd KpucTamMye 
e€TKH HW TEM, CJI€QOBaTeMbHO, HHKe MpPOUH H | 
OCTHbIe€ 
as i p CBOHCTBa TBeEp Or 
Nace a cropoubl, I. B. Kypqiomos, IJ. JI. [pysun u E. B. Kysnenos (§ 
ne JH, 4TO HECOBEPINeHCTBA KPHCTaNMYeCKOH pelieTKH xXKeIe30-HUKeUe 
: PO TBEpAOro pacTBopa, BbISBaHHBIe IPAMbIM WH OOPaTHbIM MapTeCHCHTHbIMH I1pé 
eee NOBbIMAaIOT KOIpPPHNMeHT CaMoyubpy3sun x%*xeesa 10 cpaBHeHHt 
pos BbIM JWI OTOXAKEHHOLO TBeporO pactBopa. Ilostomy mpu mepexoye K Ma 
x M CKOPOCTAM JebOpMallHH BHILIeCONMCaHHad CTPyKTYpa MOXET M3 NOOK 
JIbHOrO (pakTOpa MpeBpaTuTeA B OTPHMAaTeNbHbI. STO cBagaHO Cc TeM, UT 
MPH STHX YCJIOBHAX «CABHTOBbIN» MeXaHH3M JlesbOpMallHH MOKeT 3aMeHATHC: 
86 | 


i 2, 3 4 8) 6 Z 
Pue. 3 Puc. 4 


Puc. 3. H3menenne Bua HuTepdepeHuHOHHOH JMHHH OT MocKocTH (311) aycreHuTa nocwe 

pa3HuHbIx OOpadotoK. / — ucxofHOe cocTrosHHe; 2 — noce OxaxKeHHA B 2%*KHAKOM aszoTe; 

3— TO Ke +- HarpeB TPH 800°; 4 — To xe + HarpeB npu 1000°; 5 — ro xe -+-HarpeB mpH 
1100°; 6 — To *e+ Harpes mpu 1200°. U3nyuenne K,Mn 


Puc. 4. W3menenue Bua HHTepdepeHuHOHHOrO MmaATHa oT nsocKocTH (311) aycrenuTa noce 
pa31H4HbIx OOpabotroK: / — ucxofHOe cocrosHHe; 2 — Moce OXWaxKJeHHA B AKHAKOM azote; 
3 —tTo *e + HarpeB mpuH 700°; 4—To xe + Harpes mpu 800°; 5 — to xe HarpeB mpu 
1000°; 6 —7To %e-+ Harpes npu 1100°; 7 — To xe + uarpeB mpu 1200°. H3anyuenne K,Co 


JIAH, rv. 109, Ne 1, Kypgiomon, Kamuncxof, Po3enG6epr, 
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adpysuounbim». [locequuii 3aKmouaeTca B TOM, 4YTO Judpy3HOHHEIe Hepe- 
-IlCHHA ATOMOB, KOTOpPbIe yualllaloTcCA pH MOBBILICHHH TeMMepaTypbI, oJ 
IMAHHEM NPHJIOKCHHOH Harpy3kH CTaHOBATCA HallpaBJIeHHbIMH WH MpPHBOAAT 
TiactwyeckolH jepopmaluH. 

Tipu cayxxOe B ycnOBHAX BbICOKHX TeMMepaTyp MH MambIX HanpsxKeHHi 06- 
100TKA, B P€SYbTATe KOTOPOLi KOMMUYECTBO pa3sJIMYHbIX HECOBEPIICHCTB PeWIeTKH 
3EIMYMBACTCA, YXYINaeT COMPOTHBJIeEHHe MiacTHYeCKOlt JedpopMauuu, 4H, 
1000poT, COpaooTKa, yHWUTOMRawoNjad STH HecoBeptueHcTBa, IPHBOXHT K M0- 
IIMCHHIO COMPOTHBJICHHA epopMalun. 

| IIpuseyennpie pentrenorpaMMbl lpescTaBu0T TakxKe MHTepec, Kak WJMIOCT- 
wwHA coxpaHeHuA Wo 1000—1100° napymennh kKpuctammmueckolt pemerkn, 
ISHUKAOlWuX IPH (asoBblX MpeBpalleHHAX, MpoTeKaloujux HuxKe 700°. 


MucTuTyT MeTamoBeqeHHA H (H3HKH MeTaJIJIOB Tlocrynuuo 
IlextpanbHoro Hay4HO-HCCIeEMOBAaTeISCKOTO 28 III 1956 
HHCTHTYTG4 YePHOH MeTayprHun ‘ 


UMTHPOBAHHAA JIATEPATYPA 


chiama, Sci. Rep. Tohoko Univ., 28, 637 (1934). 2 A. M. Toaosuu- 
Jia ya, JIAH, 107, No] (1956). ?H. JI. Ppysuun,l. B.Kypazwmos, 
3He OB, JAH, 93, Ne 6 (1953). 4H. M. Tonospuunep, WO. J. Tan- 
93, No 1, 39 (1953). °T. B. Kypazwmos,B. A. Unpuna, B.K.Kpun- 
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Hoxaagn Akagemun nayx CCCP 
1956. Tom 109, Ns 4 


. XHMH sl 


‘W. W. BAPJIbILUEB u JI. HW. YXOBA 


ABHETHHOBAA KHCJIOTA — NEPBHYHAS CMOJIAHASA KUCJIOTA 
JKHBHUbI COCHbI OBbIKHOBEHHOM (PINUS SILVESTRIS) 


(IIpedcmasazeno axademuxom B. A. Ap6ysosetm 8 XII 1955) 


IIpupoya OCHOBHBIX CMOJIAHBIX KHCJIOT 2KHBHUbI COCHBI OObIKHOBeHHO!, 1po- 
spacTaromlelh B mpegemax CCCP, Obwia ycraHoBmeHa HccCeq,OBaHHAMH 
. B. Ulkarenopa (') uw B. H. Kpe- 
MucKoro c coTp. (?). CorsacHo 
“AM HCCJIeOBaHHAM, K TepBHUHBbIM 
AOJAHBIM  KHCJIOTaM OTHOCHATCA 
2>KCTpomuMaposBaa (1), seBomHMa- 
opaa (II), a-canuHopaa (III) u 
calHHoBan KucoTHI. IIpapaa, cy- 
{ecTBOBaHHe §-callHHOBOK KHCJIOTHI 
SI3bIBAJIO COMHEHHA. 

_ OrnocuTesbHoe coyepKaHue yKa- 
AHHBIX CMOJIAHBIX KHCJIOT B KDpH- 
raJIHYeCKOH YaCTH 2XKHBHIbI COCHBI, 
ormacHo H. ®. Komummaosy (?,*), 
ocrapnseT: I— 18%, Il— 36%, 

AOueTHHoBad Kucmota (IV) cun- 
ajlacb BTOPHYHOH KHCJIOTOH, T0- 
yuarollelcA HCKJIOUHTeIbHO B pe- 
YIbTaTe H30MepH3allHH JIeBONHMa- 
OBOH H «-CalHHOBOH KucmOT (°). 
IpaBya, AOHeTHHOBaA KHCOTAa Oblia 
alijleHa B cCOCTaBe %KHBHIIbI HeKO- 
OPbIX AMepHKaHCKHX coceH (°). 

B HacTOsIeM HCCJIeOBaHHH T0- 
a3aHO, 4TO aOHeTHHOBaH KHCJIOTAa 
peActTaBseT COOOM NepBHYHY!0 CMO- 
AHYIO KHCJIOTY; OHa IIPHCYTCTBYeT B 
€3MeCHHOM %KHBHUeC COCHBI OObIK- 
iOBeHHOH. | ; 

Jia BbijeneHua aOHeTHHOBOH KHCJIOTbI U3 MKMBUIbI MBI UCMOMbSOBaAIM MeTOL 
pucTalmusalHH come OOpHHaMHHa HM CMOJIAHBIX KHCJIOT ‘Ge 


Puc. 1. ®ororpabua Kpucraa adnerH- 
/ HOBOH KHCJIOTHI 


ee COOH H,C COOH H.C COOH mK C@OOE 
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QIKCNePpHMeCHTaAAbHAA YacTb 


1100 r cMOMAHBIX. KHUCIOT, BbIeJICEHHbIX H3 CBE2%KeH 2KHBUIIBI, nepeKpucra. 
JH30pbIBaIH u3 cuupTta.locne oTqeneHHaA MepBow PpakUM KPHCTAJIJIOB (507 
Bbilasia BTopad dpakuua (10%), us KOTOpOH 
f Oblia NomyueHa aOveTHHOBaA KUCJOTA. — 

IIpu nelirpanusauuH KHCIOT BTOpOoH paki 
6OpHHIaMHHOM B SHpHOM pacTBope Bbillaaa 
ocaJjOK cob weBonuMapoBolt KucoTE. ITlocae | 

g OTeNeHUA U3 MATOUHNKAa BbIMajama Bropan Ppa 
WHA KpucTas0B (a) B KouMyecTBe 10 r, KOTOpE 


a 
Ss 


a 
— 


Koapmuuuenin l0esoweHua 


40 g cocTosla, B OCHOBHOM, 43 6opHusmabuerata (T. 0 
140—148° u {a]p=—41,0° B cnupToBOM paCcTB 
2 pe). B pesyabraTe MATH KpucTamMsaluh 9TC 
(ppakIMu COMM U3 CHMpTa TeMMepatypa IJaBJIeHk 
ee NOBLIUNANIach cieqylomuM oOpasom: 158—15§ 
0 160—160,6°, 160—161,5°; 161,5—162°; 161,5 


220. 40 260m 162°. Bcero nomyyeno 2,2 r comm. 4 
IIpu pa3moxKenuu comm OOpHOH KHCJIOTOM 


5 Oe adbuoureroBble a0- 
BD Cees NepeKpUCTaJIH3alHH H3 TensOro CHHpTa ObwIM I 


COpOMMOHHbIe CiekTpbI. OOpas- 


bl AOHeTHHOBOH KucOTH: 1] — JYFEHbI IpekpacHo oOpa30BaHHble KPHCTaJdhi 
nam, 2—Tappuca (°). OOpas- HH3KOMNAaBKOM aOMeTHHOBOH KHCOTHI (CM. PHC. 
ubt GopHunaoueTaToB: FJ — W- og p 173 —174,5° u [x] p=—166,7° (B aOcomo 


erp, 4 — dpakuusA a HOM cmMpTe) 
Hatizeno %: C 79,13; 79,28; H 10,10; 10,00 
CopHg 902. BeruncneHo %: C 79,47; i 9:90 


CneKTp MOrioweHHaA B YJIbTpacdHoJeTOBOH uacTH cneKTpa aOHeTHHOBC 
KHCJIOTHI TIpeycTaBsIeH Ha puc. 2. -) 

Kak BHAHO 3 PHCYHKAa, Halll OOpa3ell KHCOTHI ABJIAeTCA HaHOosee YHCTHI 
NO CpaBHeHHIO C ONHCaHHbIMH’B sIMTepaType (°). 


Yucrutyt xumMuu Tlocrynuao 
Axajlemuu Hayk BCCP 3 XIT 19554 


UMTHPOBAHHAS JIUTEPATYPA 
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ra.C,C. Mase Bc KO Ht, Tepnenbl H CMOIAHbIe KHCJIOTHI XBOMHEIX JepeBpes). ® H. ®. Kot 
mu ao08B, Jlecoxum. npom., 5, 25 (1940). *H. ® Komumu.azos, Jlecoxum, TIpOM 
9, 10 (1940). ©°B. H. Kpecruucxul, H.W. Wepcnaunesa, A.A. Hosa: 
FRNA, 12, 1407 (1939), °° G. C. Hatywis, T. oF, S anders on. J.Am, Chen 
70, 334 (1948). 7H. HW. Bapauumes, )KOX, 11, 996 (1941). 
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$- XHMHA 
Tuapm KAMAH u B. A. KYXTHH 


O PEAKUYMH TIPHCOEXHHEHHA TPHAJIKHJI®OC®UTOB 
K HEKOTOPbIM HETIPEAEJIBHbIM KHCJIOTAM 


(II pedcmasazexno axademuxom A. E. Ap6ys06em 12 XII 1£55) 


-OrTkKpbitai eme naTpyecar mer na3saq A. E. Ap6ys3ospm ('!) peaxina 
PeBpalleHHA MOJHbIX SupoB ~hoc*opHcTOH KHCOTbI B 3SPHpbI PociHHOBbIX 
MCJIOT MOA AeUCTBHEM TasIOHHbIX aIKHJIOB JO CHX NOP ABJIACTCH BaKHeHLIMM 
€TOJOM CHHTe3a pasHOOOpasHbix thoctbHHOBbIX S*PHpPOB. ITa peakUNA, H3BecT- 
aH NO HasBaHHeM «MeperpynuupoBKn ApOy30Ba», MpoTeKaeT NO cwlexyromeli 
xeMe: 


R’ 
~ 
(RO)3P + R’Hal > os (OR)s — R’P (OR)s + RHal. 
| 
Hal O 


' B mocaequee BpemMa GOombiioce 3HayeHHe IpHoOpes Tak2%Ke HOBbIM MeTO] CHH- 
23a supos dbocdHHOBHIX KHcIOT, paspaboranupEt A. H. IlyqopuKxom (7). OTOT 
TO 3aKJIOUaAeTCA B MPHCOeMHEHHH KHCJIbIX SPuHpoB ~hocdopucrou, ocdpu- 
HCTbIX WH THOoOcPopucToH KHCJIOT K Pa3JIMUHbIM HEMpPeAeMbHbIM COCMHEHHAM 
TIPHCYTCTBHH HaTpHeBbIX aKOrONATOB. Kak roKka3amn B. C. A6pamos, auHa- 
OrH4HbIM OOpa3s0M IIpOHCXOANT IpHcoeyMHeEHHeE [MasKUIPOCPOpHCTbIX KHCJIOT 
_KapOOHHJIbHOK rpynne albAeruoB H KeTOHOB (°). IIpoqomKaa HccNe,OBaHHA 
9Tok oOsacTtu, B. C. AOpamos ycraHoBHJI, YTO B peakUMIO IpHcoeqHHeHUA 
 aJlbAeTHaM CMOCOOHI BCTYNaTb HE TOJIbKO KUCJIbIe S*pUpbI (oc*popucTow KHC- 
OTbI, HO H €€ MOJHbIe SPHPbI, MIPHYeM 3TA peakUNA CONpAKeHAa C NeperpynuH- 
OBKOH B CO€QHHeEHHH MATHBasIeHTHOTO (poctopa, aHaorHyHOl apOy30BcKoli 
eperpynuuposKe (*). 

B pauee ony6mHKOBaHHOH padore (°) MBI NOKa3aJIH, YTO TpHaIKUMpocpaTHl 
cTYNaloT BO B3aMMOJeHCTBHe C AHTHAPHAaMH KUCJIOT, MPHYeM peakIMA TakxKe 
poTekaeT aHaOrH4yHO apOy3o0BcKol HeperpynuuposKe. IIpoqomkan ucceso- 
AHA B STO OONACTH, MbIl OOHApyXHIH, YTO AHTHAPHA MaJieHHOBOM KUCJIOTHI, 
OTJIMUHE OT OCTAJIbHbIX H3YYCHHBIX HAMM AHIHAPHAOB, pearupyeT C TpvaJIKUI- 
octbuTaMu ropa3yo akTuBHee. PeakWHA HauHHaeTCAH pH KOMHAaTHOH Temte- 
aType HW IIpOTeKaeT C OOJIbIUHM BbIJeJIeHHeM Telia, B TO BPeEMA Kak aHrHApH pl 
PEebHbIX KHCIOT pearupytoT pH TemnmepatTypax Bue 100°. Tako aHop- 
aJIbHbI XO peaKI[HH BbI3bIBaeT TIpeANO/O*KeHHe, YTO B CJlyy¥ae MaJIeHHOBOrO 
APHJIpHla BCTYMaeT BO B3AHMOJeHCTBHE C TPHaIKHIGPOCPHTOM B HepBylo oue- 
25 JjBoliHad cBxA3b. K comasieHHi0, IpOAyKTbl B3aHMOeHCTBHA OCMOJIAIOTCH 
) BpeMA peaKIMH HW pa3srOHKH, H BbIeMTb HX B YMCTOM BUe HaM He yfasOcb. 

Vsyyenue peakuuil TpHankndocpuToB Cc HempeebHbIMH KHCOTAMH 
OKa3aJl0, UTO MOJIHbIe IPUpbl POC*POPHCTOH KHCMOTbI JOBOJIbBHO JICTKO TpH- 
eJIMHAIOTCH K 9THM KuCOTaM. IIpucoequHeHHe TpHasKHIpPOCpHTOB K aKpH- 
OBO KUCIOTe MpOTeKaeT TIpH KOMHAaTHOH TemllepaType, CO 3HaUHTeJIbHbIM 
azorpepaHuem (0 100° u BEMe) peakuHOHHO Maccpl. Metakpuiopasa KUCmOTAa 
auMHaeT pearipoBaTb C TpuamKHMpocPpuTaMA pu Temtepatype 60—/0°, mpu- 
*M Temmepatypa OpicTpo moyuuMaetca Wo 100—150°. Ilpucoequnenne mpouc- 
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XOMUT H 6e3 HarpeBaHuA, pH KOMHATHOH Temuepatype, Mp CTOAHHM CME 
peareHTOB B Te€YCHHE HeCKOJIbKHX CYTOK. 

Uccneqopanne mOsIyYeHHbIX MpOyYKTOB MpHcoeqHHeHHA MOKa3alo, 4 
OHM He coyepxKaT J[BOMHOM CBH3H H KHCMOTHOM rpynmbl, He AatoT peakIHH — 
TpeXBaJICHTHbIA cocop. 

[Ipu oMbIeHHH MpOAYKTOB TIpHCoeMHeHUA TpHaIKUMPOCPUTOB K akKPHJOB 
KucnoTe Womyyaerca §$-~:poctboHMpOMMOHOBaA KHCJIOTa, ONMCaHHaH pad 
A. E. Ap6ysospm (°) a A. H. Ilyqosuxom (’). Temnepatypa llaBleHHa Nod 
yeHHO KucnoTbr 168° HyeHTHYHA c paHee onvcaHHOH. Ilpu omblieHHH poy 
TOB IIPHCOeMHEHHA TpuaNKHJpOCPHTOB K MeTAaKPHJOBOH KHCOTe Tomyyaer 
CHpon, He KPHCTaH3yIOUWiicA MpoouKUTeMbHOe BpemaA. BemecTso, MON 
YeHHOe B pesyubTAaTe B3auMOselicTBUA TpHITHMpOCUTa C MeTaKPHJOBOH KHCA 
Tol, UMeeT (pH3H4eCKHe KOHCTAHTHI H TeMMepaTypy KHNe€HHA, aHaJIOrHUHbIe pax 
onucanHpm A. H. IlyqosuKom (*) Aaa sTHIOBOrO ac:upa B-ocPoHH30MacIAH 
KMCJIOTHI. 

Tlonyyennprit Hamu 3THNOBEIK apup B-cpoctbOHNpOMMOHOBOH KHCJOTEI pall 
onucan A. E. Ap6ysospm u A. A. JyHunpm (°). Koncrantbi 3Toro apupa use 
THUHbI paHee OMNMCaHHBIM. 

Bee 9TH JJaHHble, a TaKKE PC3YIbTATbI AaHaAIH3a TOBOPAT O TOM, 4TO BCE 
CTBHe IIpHCOe(MHeEHHA TpHanKHNOcpHTOB K HeNpeeIbHbIM KHCIOTaM OOP 
3yIOTCH MOJIHbIe SpHpbl CooTBeTCTBYIOWNX 8-cboctboHKapOoHOBbIx KHCOT. M 
X@HH3M peakUMM MpHcoeHHeHHA MOET ObITb BbIPAKeH CMeAyrouwseH CcxXeMo 


= Ox OR 
4) pat Za +7 = 
A 
OH CH, -- CH= C => 
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O 
o 
— (RO)eP OR O 
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BosMoxxHOcTb Apyroro MexaHH3Ma peaKUMHM IYTeM TpeyBapuTerbHOH nep 
STepHPUKaUHH KOMMOHEHTOB C OOpas0BaHHeM JMaIKMPOCopHcToH KUCOTHI 


Ta6nunna® 


T. Kun. 1h. MR 
| B °C Boy 9 2 & 
®Popmyua MU WaBsenue ID ay 
B MM pt. CT. Halil. | BbIa. | Haliz.| BBI' 
C.H,O).P 5 | 
(GH, iat — CH,— CH,COOC,H, 123—124/3}1 , 4310/1 ,0941/13,17] 13,02 | 56,34] 56, 


tee emai 147—149/4)1 , 4382]1 0024] 9,73] 9,62] 84,33] 84, 


Gale). Pi GH ies GH = 

( O)F CH, oy COOC,H, 123—125/5)1 , 4335/1 ,0761|12, 32] 12, 28 614,09} 60, 
O CH, 

-(C. He = = = 

H-( OnP CH, CH COOC,H,-« — |153—155/3}4 , 4390)4 0019] 9,54] 9,23188, 41] 88, 
O CH, 

* C,H,O 2P eS te ord oa J0— 

u-( "i CH a COOCG,H,-z | 155—157/5/4 4375/0, 9914] 9,33] 9,23} 88,82] 88, 

3 | 
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OUpa HelpeyebHOH KHCMOTbI KaXKeTCA HAM MeHee BepOATHOM, MOCKOMDKY 
laIkUMocpopHcTad KUCOTA B STHX YCNOBUAX He Mp HCOchEnAeTeH 6e3 KaTa- 
A3aTopa K akpHviaTaM. 

IIpumenas BpILCONMCaHHY!O PeakI{Hi0, MbI CHHTCSHPOBAIH STHUOBbIi HM Oy- 
IJIOBbIH apupbl S-poctpoHMpoOnHOHOBOli KHCJOTHI, STHJIOBbIH, OyTHAOBbIIi HM 430- 
YTHJIOBbIM SpUpbI B-chocpoHH30MaCJIAHOH KHCJIOTHI, IpHyeM OYTHIOBbIe S(PHpbI 
THTe3HPOBaHbI BlepBble. KOHCTaHTbI MOJIYYeHHbIX COeqHHEHHH MpHBOAATCA 
Taon. 1. 2 

| Haiiqennaa wamMM peakUMA MpHcoeqHHeHMA TpHamKUmocuToB K Hempe- 
SJIbHbIM COCJMHEHHAM paClIMpAeT CYMIECTBYIOWHe MeTOJLI NOWyYeHHA IpupoB 
OCPHHOBbIX KHCIOT. B BbINOJHeEHHH SKCNCpHMeHTAbHOH YacTH 3TOH paboTbI 
pHHuMaJia yuyactue Mapua Buaay, 3a YTO aBTOpbI BbIparxKaloT eli OaroapHOcTh. 


Kasanckuii XHMHKO-TexHOmOrHuecKHit Tlocrynu.0 
HHCTHTYT HM. C. M. Kuposa:; 28 XI 1955 
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Bb. M. MUXAWJIOB u B. A. BABEP 


BOPOPrTAHHYECKHE COEJMHEHUWA. CHHTES KOMIMMJIEKCHbIX 
COEXJMHEHHH HECHMMETPHUHbIX BOPTPHAPHJIOB 


(I1pedcmasaeno axademukom B. A. Kazanckum 21 XII 1955) 


| 
A 


TlocrasuB mepeyq coOoi 3aqauy MOJyYYHTb HECHMMeTpHUHbIe OOpTpHapHJb 
MbI IIPeMIPHHAM U3yYeHHe peakIHH MexKLY JMTHMapwiaMu HM SpupaMyH AMapu 
OOpHBIX KHCJOT, NOsYYeHHbIX JelicTBHeM peakTHBa IpuHbaApa Ha TpHaKUIOC 
patpi (1, 7). [Ipeqnonaranocb, uTO OOpasyiollvecA Np STOM peaKIHU JIMTHEBBI 
COM TpHapHlasKOKcHOopeHueBbIX KHcIOT (1) 6yAyT UpH WelicTBHUu XsOpucTor 
BOMOpofa pactayaTbCA Ha HECHMMeTPHUYHbIe OOPTpHapHJbI 10 CxeMe: 


AraB (u-OCyHy) + Ar’Li —> [Ars (Ar’) B (2-OCG,H,)] Li ——» Ara (Ar’) B + u-C,H, OH 
(I) . 


OnbiT 10Ka3a1, YTO O6pa3s0BaHHe OopeHHeBEIX cosel (1) IpoTekaeT cpaBHk 
TeJIbHO TylajKO, XOTH HM CompoBoxwkaeTcAx Mo6ouHOK peakuHel. [Be comM—Iz 
(penus-a-HadTunu3s06yToKcnOopeanuar autTus (I, Ar =C,H;—, Ar’=«-C,,H,— 
oOpa3syioulMicA pH AeHCTBHH a-Ha*THJHTHA Ha H300YTHIOBbIK sup Aude 
HHJOOpHOH KHCIOTAI, HW H-«-HadbTHmcbeHusmH300yTOKcHOopeHHaT  JIMTH 
(I, Ar=a-C,,H,—, Ar=C,H,—), nomyyaemplit yelicTrBueM (beHHIHTHA Ha H3( 
OYTHIOBbIA acup AH-x%-HaPTHNIOOPHOH KHCJIOTHI, ObIIH BbIJeeCHbI B HHMBE 
AyasibHOM cocTosHHH. B Tpex jpyrHx cuayyaaix (muTHeBbIe cou AupeHHd 
0-TOJHJIH300 yTOKCH-, TpHPeCHHJH30OYTOKCH-, H H-«-HadTH-0-TOMMIH306YTOKCI 
OOpeHHeBOH KHCJIOT) KOMMVJICKCbI He BBIJeAIMCb, H JalbHeluMe onepalli 
IIpOH3BOJWIMCb C HX SPHPHbIMH PaCTBOPpaMH, HeMOCpeACTBEHHO TOJlyYeCHHbIM 
B Ipouecce peakiHH. 

Bopenuespie comm (I) chocoOHbI BCTYNaTb B peaKI[HIO C  JIMTHiapomaTH 
YeCKHMH COeJMHEHHAMH, OOMe€HHBaA aJIKOKCHJIbHY!O TpyNMy B KOMIMJICKCHO 
aHHOHe Ha apWJIbHbIM paquKasl HM MpeBpaljaicb B TeTpaapHJIbHbIe MpOH3BO; 
Hble OOPeHHeBOH KHCJIOTHI. 

Ar’Li 
{Ars (Ar’) B (u-OC4H,) Li ——— [Are ip i + u-C,H,OLi. 


Tak, B ombiTax 10 JeHCTBHIO (PeHHINUTHA WIM O-TOMMANUTHA Ha Spup At 
(beuunO0pHOlt KMCOTHI, KpoMe coset (1), OblIM Tak2%Ke NOMyYeHbI B HEOOMbIO 
KOJIMYECTBE COOTBETCTBYIONINe JIMTHeBbIe COM TeTpadenus- uv Aupenna-H-( 
TOmMNOOpeHveBowH KucnoT (II, Ar=C,H,—, Ar’=C,H;—, o-CH;C,H,—). 

IlockoIbky B MTepaType HMeeTCA yKa3aHne, UTO SopTpHapHu (TpucbeHHs 
Sop) rHApomHsyoTca Up AeCTBUM COMAHOL KUCJIOTHI (*), ObIsIo HeMeecoobpa3H 
MPOBOAMTb pa3JIOKeHHe KOMIIeKCOB (I) B BOAHbIX pacTBopax. Ilostomy a 
mepexoja or come (I) K OoprpvapusaMm Oblio TIpHMeHeHO pa3slO%KeHHe UX Cl 
XHM XJIOPUCTBIM BOJOPOJOM MO MeTOUKe, MCMOMbSOBAHHOM OJHHM M3 Hac 
I]. M. Aponosny yaa nonyyenusa supa qudeHuACOpHOli KUCMOTEI 13 qudennd 
WuusobyToKcuOopenuata suTaa (4). Ognako 3THM TyTeM yyamo0cb TIOJLYYH1 
TOJIbKO TpupeHHNOOp H3 JHTHeEBOH conmH TpupPenuIU300yTOKCHOOpeHHeBC 
KNCHOTH. B ocTabHbIX HCCHEAOBAHHBIX cyGAAX Up elicrBuH Ha comb ( 
Cyxoro XJIOPHCTOrO BOfoOpofa NpoucxosquNO OOpasoBaHHe He SopTpHapHaa, 
aupa uapunOopHol KucCHOTE. Tak HalpHMep, U3 JIMTHEBbIX COseH Jutpe HHI" 
HaPTHIM3800yTOKCH- MPeHUJI-O-TOMMIHM306yYTOKCHOOpeHHeBOH KHCOT IK 
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WHJIMCh He OKUaeMble LNPeHHs-x-HapTHGOp HU WUPeHH-0-TOMMIOOP, a H30- 
THJIOBLIH S(*pup Au:eHHNOOPHOH KHCIOTHI. 
HC! 
[(CgHs)2 (Ar) B (u-OC,Hy)] Li —— [(CgH5)9 (Ar) B (u-OC,H,)] H > 
(III) 


> (CoH5)2 B (w-OC,H,) + ArH 
At a-Cy)H,—;} o-CH3C,Hy—. 
# 


TakuM oOOpasom, B IIpHBeeHHbIX MpHMepaX OT KOMMJICKCHOrO aHHOHa Ku- 
dtl (IIT) orgqenanca B BUe HOHA H COeEAHHAIICH C MpOTOHOM He HaHOosee 
2KTPOOTPHIATeIbHbIH PaqUKaJl — aKOKCHJ, a AHHOHBI paHKaJOB o-Hadrusa 
O-TONHa, 3aHHMaIOWMX MO IJICKTPOOTPHUWATeIbHOCTH cpeyHee Nomo%KeHHe 
Ky eHHJIOM HU aJIKOKCHJIOM. 

Pacuyensenve JIMTHeBBIX Covleli TpHapHsM3s06yTOKCHOOpeHHeBHIX KHCJIOT 
/C COXpaHeHveM OOpTpHapHJIbHOH TPyYNMHPOBKA YaOcb OCYIIeCTBHTb Jeli- 
3HeM Ha covH (I) aMMuaka HIM WHpHyHHa. Monekysa aMuua BO Bcex culyyastx 
TecHACT H3 KOMMVICKCHBIX 4HHOHOB aJIKOKCHJI-HOH, B pesyuIbTaTe yero OGpa- 
OTCH HeHTpaJIbHble @MHHHbIC KOMIIJICKCbI CMCIIAHHbIX TPHapHJIbHbIX CoeqH- 
Hui Oopa UM aKOrONAT JMTHS. 


: [Are (Ar’) B (u-OC,H,)] Li “™. Arg (Ar’) B — Am + a-CyH,OLi 


: A= CsHs = &-Cy )H, =, iMee = C.Hs —. a“-Cy 9H, —; o-CH3C,Hia—, 
Am = NHs3; nupHaHu. 


Kak aMMHakaTbl, TaK H MHPHAMHAThI OOPTPHapHJIOB HepacTBOPHMBI B BOTe 
jIarofapA STOMY JIEPKO OTAeMAIOTCH OT aJIKOrOMATA. 

AMHHHBbIe KOMIMICKCbI TpHapHJIbHbIX COeHHEHHH Oopa MomyyaloTca TakxKe 
4 JeHCTBHU JIMTHHapHJIOB Ha AMHHHbIE KOMIIVJIEKChI SPHPOB AuapuOopHbIX 
SOT COrsacHO ypaBHeHHW: 


u-OC4H, 


ca 
z ArBy +) Ar’ Li. —» Ats (Ar’) B Am - 2-C,H,QOLi 
Am 


Ar CeHs === o-Ci 9H} Ie C.sH;—; o-CH3C .Ha—, 
Am = NH3; mHpHaun. 


IKCHeEPHMEeCHTAALHAA WZACTH 


Wudbenua-a-HadTuAHs0O6OyToKcHOopeHuaT AUTHA. 
H#peHU I-xHapTudIaMMHUHOOD. K spupHomy pactBopy «-Haprua- 
rua (0,07 mous) mupH —l0° H Ip MHTeHCHBHOM IlepeMeIIMBaHHH B TeyeHHe 
[aca npu6apsexn pactBop 16,6 r (0,07 Mousa) us06yTuI0Boro Supa Auenu- 
9HOM KucnoTHI (1) (T. Kum. 122—122,5°/2 mM, yy. Bec 0,9760) B 30 Mu a6co- 
THOrO stupa. PeakmwHoHHad CMeCb pa3MelIMBasacb 2 Yaca IPH KOMHAaTHOH 
mepatType, mocme yero oOpas0BaBINMHicA KPUCTasWIMYeCKHM OCafOK Obl OT- 
IIbTPOBaH, IPOMbIT HeCKOJbKO pa3 HeOObIIMMH MOpuMAMH aOcOJIOTHOTO 
apa u BbicywieH B Bakyyme. Ilomyyeno 9,65 r (30% or Teopuu) Auspupata 
peHus-x-HapTHIH30OyTOKCHOopeHuatTa JIMTHA. 
Hafineno %: C 78,12; H 8,25; B 2,24; Li 1,47 

CgpHssBOLi. Baruucneno %: C 77,92; H 7,85; B 2,24; Li 1,50 


Uepes pusibTpar, NOMyYeHHbI NocMe BEIeeHMA YMSpUpaTa JIMTHeBOH COvIM, 

oye TOK cyxoro amMmuaka. JJonyyeHHbIl aMMMaKaT [lepeKPHCTAaJIM30BaH 

emecu 6eH30ma c menutaHom (1: 1). Bxoq amMuakata upennu- %-HapTH- 

ac T. Ht. 185—187° 6,20 r (30% oT TeopuH), cyHTaH Ha Scpup Audenus60p- 
A KUHCJIOTHI). 

Hatineno %: C 84, 

5 


We Il Oe Je) 
Co2H2 )BN. Bomucneno %: C 85,45; H Ss IBS} 


2 6 
45; H 6,5: 
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Tlu-c-raptuahbenuau3s060yToKcuOopeHuvaT AUTH 
Onbir mpoBoqusca aHasorH4yHo npesbiqyuyemy. Baato 0,028 Moma PeHHJIUTH 
cBo6ogHoro oT 6pomuctoro wuTua (°), 9,40 r (0,028 Mona) u306yTHIOBOrO Spy) 
qu-%-Hapru1OopHok KucmoTel (°). KomnseKc ocaxkeH H3 KOHI[EHTPHpOBaHHO 
apupHoro pacTBopa #-reKcaHom. Ilonyyeno 9,50 r (80%) KpucTasmmuyecKo 
OopeHuaTa JIMTHA. - 

Hafineno %: B 2,44; Li 1,64 
CgpHasBOLi. BaruncsieHo %: B 2,52; Li 1,65 

TWudbeuus-a-pabtruanupuAgunoop. K pacrsopy 0,9 r qua 
pata Jucbenus-«-HapbTHM300yTOKcHOopeHHaTa JHTHA B CMecH 30 Mi aOcomk 
Horo apupa u 10 Ma aOcomwoTHOro OeH30Na OOaBJIeHO 0,5 Ma mupuquHa. P 
cTBOp JOcyxa ymapeH B BaKyyMe, OcTaTOK pasOaBeH 30 Ma Bomb. Hepacte 
puMbIli B BOJe NMPHAMHAT OTPUATPOBAH, NPOMBIT BOOK HW BbICYINeH B BakyY! 
mpu 50°. Tonyyeno 0,63% (88% oT TeopuH) MHpuAMHaTa AMpexHua- « -HapTH 


Gepa ct. “un, 170175"; 
Hatizeno %: B 2,90; N 3,85 
Co7He2BN. Baruncateno %: B 2,91; N 3,77 


Wu-«-HaptTuadeHuanupuAaunoop. Ilo npegbizymemy : 
1,40 r qu-x-HadruibeHuiu306yToKcHOopeHHata JIMTHA H O,50 r napuAMHa TOU 
yeuo 1,10 r (80% or Teopun). nupHANHaTa Au-a-HapTudenunOopa c Tt. ma. 213 
21525 

Haiiqeno %: B 2,52; N 3,49 
C3yHaBN. Baryucneno %: B 2,97; N 3,32 

Wu-oHapbTrua-o-TOmHaAnHUpHUAUNHOOp. M3 0,011 mons o-Tomm 
muTHA HU 0,011 Mona u306yTHAOBOrO Sc:upa Au-%-HadPTHIOOPHOH KHCJIOTHI C H 
cieqyrouleH OOpa6oTKo pacTBopa JIHTHeBOH comH 1,5 MI NHpHAuHa Nosyye 
2,25 r (46% oT TeopHH) MMpHAMHaTa Au-x-HapTHA-o-TOMMMO0pa CT. M 
203—205°. ; 

Hatiyzeno %: B 2,57; N 3,25 
Cs2HogsBN. BprancmeHo %: B 2,48; N 3,22 

Tu-c-HadbTuapbenHuaamMMUHOOOD. Uepes Bapecb 2,15 r WH 
HadpTuipenusH300yToKcHOopeHnuata JHTHA B 30 Mj aOcomoTHOrO Scupa 
Wyte TOK Cyxoro amHaka. Ocup yasieH B BAKYYMe, OCTATOK pa36aBsIeH BO 
AmMHakaT JuHapTunpeHHiO0pa OTPHIbTPOBaH, MpOMbIT BOOM HW BBbICYHI 
B BakyyMe pn 50°. Brrxog ammuakata 1,35 r (75% oT Teopuy), T. WJ. 170-19 
(cnekaetca mpH 135—144°) 

HalinzeHo %: C 87,18; H 6,66; B 2,95; N 3,47 
CogHooBN. BpruncneHo %: C 86,92; H 6,17; B 3,01; N 3,90 

Aumbeuus-o-ronunamMMunOop. [Wugbeuuus-.u-0-TOMH 
6openHuaT Kaaua. M3 0,052 mona o-TomummHTUA MU paBHOMOueKysS 
HOFO KOJIMYeCTBa H30OyTHOBOrO Supa AupenHOOpHOK KUCOTHI NOyYeHO 
mpeAbiqymemy _c TocmexywoujeH OOpaoorKol spupHoro pacTBOpa wHuTHe 
coum aMMuakom 1,23 r (54,5% oT TeopHH) aMMHaKaTa AudeHHI-0-TOMMIG 
c T. mm. 175—178° (cnekaetcx mpu 147—150°). 

Halineno %: C 83,50; H 7,42; B 4,18; N 5,27 
Cy,HoBN. Brrunceno %: C 83,53; H 7,38; B 3.96; N 5,13 | 

Hs unbtpata ocaxjeHvem pacTBopoM OpomucToro KamuA BEIeIeHO 0,1] 

OeclBeTHOrO KPHCTAaINHYeCKOrO AUPeHMI-AU-0-ToMMNGOpeHHaTa Kass. 
Hatineno %: B 2,85 
CogHosBK. Boruncueno %: B 2,80 . 

TpupeHuunamMMunHOop. Tetpadbeuun6o0penuaT ki 
aux. U3 0,05 mona tbeHHimuTua MU paBHOMONeKYyJApHOrO KOMMUeCTBa 3 
THIOBOrO Supa AuenuOopHolk KUCMOTbI NOyseHO oO upexbiyuemy 1,20 
(65% oT Teopun) aMMuakatTa TpudpeHusGopa CT. m1. 202—204° (°). U3 duaptpa 


pacTBopoM OpomucToro KasuA ocaxKyeHo 0,1 r KamveBol comm TeTpabenus 
peHveBol KHCTOTHI ("). 


i 
| 


.Hatigeno %: B 3,04 
Cys4HogBK. Boruncneno %: B 3,02 
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Feuctrpue xaopuctroro Bogopoga Ha AUPeHH J-a- 
OTHAHSOOyYTOKCHOopeHuaT aUuTua. 5,8r Auspupata 
MIWIEKCa pacTBopeHbl B 30 Mi aOcomOTHOrO GeH3oua, H Yepes pacTBop IIpo- 
MeH TOK Cyxoro XJOpHcToro Boyopoya. PacrBop upoduabTpoBaH, 6eH30m 
aJIeH B BakyyMe. OCTaTOK pacTBOpeH B NeHTaHe HU OOpaboTaH CyXHM aMMHaKoM. 
wryueHo 3,12 r (97%) aMMuakaTa u3s06yTHOBOrO apupa Audenus6opxHoLt . 
enoTat c T. ma. 101—103°. M3 dbunptpata nocne yyanenus pacrBopuTeis 
meneno 1,10 r Hapranuna c tT. na. 77—80°. AMmMuakar H300yTHIOBOrO aiupa 
€HHNOOPHOH KHCJIOTHI MOMyyeH C 88%-HbIM BbIXOJOM IPH elicTBuH aMMUaKa 
Ne€HTaHOBbIN pacTBop supa AupenunGopHok KucnoTH. T. ma. 103—105° 
auHpm Jletcuurepa (°) T. mu. 64—67°). 


€ 


Hatizeno %: C 7 


Dye del tsyqie'® 18). 4s 
CisHesBON. Buruncuieno %: C 75,2 


19; N oy; 
4° H 8,69; B 4,24; N 5,49 


Aeucrpaue xm0puctToro Boxopoga Ha Auheuuas-o- 
MTUMHZSO0OYTOKCHOOpeHHAT ANTHA. OhapH pactsBop 
Miiekca, NomyyeHHbIt U3 0,027 Mona o-TroumanutTus, u 6,40 r (0,027 moms) 
OyTuIOBOrO ahupa AupenuiGopHol KUCMOTHI OOpaboTaH CYXHM XJIOpuCTEIM 
opoyoMm. Briqemeno 4,80 r (70%) ammuakaTa u306yTHOBOrO acbupa AMpenns- 
DHOH KMCNOTHI c T. HI. 103—105° wu 1,5 ma Tosyona. 
BsaumMogeucTBue aMMHuakKatTa H300yTHAOBOTrO 
Mpa AumenHuAOOpHOH KUCHOTH c HeCHHANUTHEM. 
SpupHoMy pactsopy 0,0074 mona denuasuTHA WOOaBmeHa cycneH3ua 1,88 r 
0074 Moma) aMMHakatTa B 25 Ma aOcomtoTHOrO atpupa. Dpup yAaseu B Bakyyme, 
aTOK OOpadoTaH Bool. Ilomyyeno 1,03 r (50%) ammuakata TpudenunGopa 
me tia. 203—205° (*). / . 

fTeucTBue AUTHHAPpUAOB HANH3SOOYTHAOBHeE 9HUPH 
PAapHuNGOOPHEX KHCAOT B NPHCYTCTBHH NUPHAHA. 
acdupHomy pactrsopy 0,005 Mona ceHumMTHA Oe3 OXaxKAeHHA OOaBNeH 
etsop 1,01 r (0,0043 mons) us06yTHOBoro asupa AupeHHNOOpHOU KUCJIOTHI 
PpaBHOMONeKYJAPHOTO KOMMYeCTBA NHpUAWHA.B S MM aOcomoTHOrO supa. 
pes HeCKOJIbKO MHHYT HayaJlOCb BbIJeJeHHe KPHCTaJOB NupHyuHaTa Tpude- 
nOopa. Qcup yAaseH B BakyyMe, OcTaTOK OOpaboraH BoJoH. Ilomyueno 1,30 r 
%) Mupuyuuata TpudenusOopa (°) c T. pas. 215°. 


Hatinzeno %: B 3,30 
CogHogBN. Bpruncseno %: B 3,36 


TakuM Ke IlyTeM MOyyeH NMpHAMHAT Aupeuus-o-ToMMMOOpa, T. MM. 172— 


1°, Borxog 87%. 
Haligeno %: B 3,23 
CogHo2B. Baruucaeno %: B 3,33 


Tlonyuen TakxKe NMpUuAuHAaT Au-«-HapTun-o-Tomu6opa (T. mm. 203—205°, 
Kon 85%). ; 

Bee onepalun, cBaA3aHHbIe C H3yYeHHeM B3aMMOJeHCTBUA SPupoOB Awapuu- 
HBIX KHCNOT C JIMTHHapHmaMH HW C pa3JIORKeHHeM JIMTHEBbIX KOMIIJICKCOB, 


3BOMIUCb B aTMociepe cyxoro asoTa. 


VWucrutryr opranuuecko xumuu um. H. JI, 3emuuckoro Tlocrynuao 
degyrie Axkanemuu HayK CCCP 15 CIs 1955 
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Jil. 3. COBOPOBCKHH, tO. M. 3HHOBbEB u Ji. Hs. MYJIEP 


OKUCJINTEJI bHOE XJIOP®OC@OUHVPOBAHHE XJICP3AMEMEHHbI 
OJIEPHHOB 


(IT pedcmasneno axademuxom H. JI. Knynanyem 22 XII 1955) 


IIpu okucauTeIbHOM xXJOpPocpHHUpoBanHA* OMePHHOB TpeXXJIOPHCT 
cboctopoM o6pasylorca COOTBETCTBYIOMNe XOPAaHruApuAb XopastKanpocpu 
BbIX KHCAOT (’). 


>CHC<+PCh 4 5 0+ > Ol — Cx 
POCI, 


Hexkotopbie (akTbI, HaOmojaeMble IPH OCYIIeCTBJICHHH peakKUMH TpeXXJII 
puctoro cboctbopa HW KHCOpoya C MpOMHJIeHOM, YKa3biBasIM Ha OOpa3s0BaHH 
Hapsy c coequHeHHem CH;CHCICH,POCI,, usomepHoro emy CH;,;CH(CH,C 
POCI,. OyHako yOeqMTeIbHbIX JOKa3aTeJIbCTB STOMY MbI He IOJYUHJIM. 

IIpeactaBasaocb NOSTOMy WesecooOpasHbIM HCCJIeAOBaTb OKUCJIHTeJIbH 
XJIOpPOctpHHHPOBaHHe 3aMeLCHHbIX OJIe:PHHOB, Ha MpWMepe KOTOPbIX MOK 
6bIIO ObI GomMee OTUCTIMBO MIpOCMeAUTh HallpaBseHve NPHCOeEAMHEHUA MPH B3aHM} 
JICHCTBHH HX C TPeXXJIOPHCTbIM (OCPOpOM H KHCJIOpOOM. 

B HactTosmeH padote B yCJIOBHAX OKHCJIHTeIbHOrO xOpdocpuHHpoBaHh 
HCCJIeAOBaHO MOBeeHHe JBYX XJOPNPOHSBOAHBIX SJTHJeCHOBOTO pAfa: XsOp. 
cToro BHHHJIa HM XsJOpHcTOrO asmmMua. 

Hamv 0Ka3aHO, YTO XJIOPHCTbIM BHHHJI MPH B3aMMOJeHCTBHH C TPeXXJI} 
PHCcTbIM (POctOpoM HW KHCMOPpOAOM OOpasyeT CMeCb H3OMEPHBIX XMOpaHruypHuy 
WuXNOpSTaHpocpuHOBOH KUCJIOTHI 


CH,CICHCIPOC]ls; (I) wu  CHClyg,CH:POC}, (II) 


BbIesIHTb H3 peaKIHOHHOH CMeCH HHAMBUYaIbHble COeAMHCHHA OObIUH 
(ppakUMOHHpOBaHveM He yalOCb, TaK KaK CM€Cb MeperoHsAacb B Y3KOM Te!) 
llepaTypHOM WHTepBavie (cM. Ta6w. 1). 

Hamnnuve “30mepos Obl0 OKa3aHO pxAOM Mpespanjenuh, KOTOPBIM TOBE 
ralacb CMeCb OOpas0BaBluHxca WuxsOpaHruypuyoB. Jlelicrsuem us6bITKa é 
THOBOrO CHUpTa pH —5° NOyIeHHbIe XNOPAHTHAPHAbI UpeBpawlanuch B COO 
BeTCTBYIOWMMe S*PUpbI 


CH2C1CHC1PO (OC,4Hg)z (III) Hi CHC1,CH2PO (OC4Hg)2 (IV) 
| 


KOTOpble, KaK HM UCXOHbIC XIOPaHTHApHAbl, WeperoHAsucb B y3KHX Mp! 
qenax. IIpu mocnegyome o6pa6oTKe yKasaHHbIxX 9S—pHpOB TpHaTHIAMHAC 
mpH 20° OHH W3 HaXOAUIMXCA B CMeCcH U30MepoB sJerKO oTMenssHe 
XJIOPUCTHIM =. BOMOpOA, OOpasya GyTusoBbIli siup 2-xnopsTenocpuHoBe 
KucoTht (V), B TO BpeM# KaK j{pyroli usomMep octaeTcH HeH3MeHeHHBI 


cc Peaxuneii OKHCJIMTEIbHOTO XJOp@ocHHHpOBaHHA MbIl HasbiBaeM ONHCaHHOe Hal 
BSAHMOJCHCTBHE YIJIeBOOPOAOB (HH HX MPOMSBOMHbIX), KHCMOpOa MH TpexxopHucTo 
ochopa (HM MpOYKTOB YacTHYHOrO 3aMeLeHHA B HEM XMOpa OpraHHyecKuMH patil 
PesybTaTOM KOTOPOrO ABACTCH BOSHHKHOBeHHE oedop-yrieposHoOH cBA3H, O6pa30Balt 
XJOPaHPHAPHAOB COOTBETCTBYIONIMX aKAaHPOCHHHOBbIX KHCJIOT H MpeBpalllenne coe AHHeHI 
TpexBaleHTHOrO (ocopa B coe_MHeHHA NATHBaneHTHOrO (2-4). 
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/ 


AMETHOe 


OTJHIHEe B TemMUepaTypax KHMeHHA coe He HHH 


(Il) u 


(V) 


ISBONHIO BbIICIHTb H3 CMeCH HHAMBUyanbHbIe BemlectBa. B peakunio 
HCXOJ[HOH CMecH 3(PUpOB UXJOp- 
saHocpuHoBoli KucmoTpI (VI), a 65—70% ocraeTca HeusmeHeHHOn, HECMOTPA 


‘TPHSTHMAMHHOM BCTyNaeT WHWIb 30—385% u 


4 TIpHMeHeHHe H3ObITKa aMHHA 
MIOBbIINeHHe TeMNepaTypbl, pH 
DTOpOH NpousBOANTCH eruy- 
IXIOpHpoBaHHe, Oo 60—70°. 
CrpoeHve HeH3MeHeHHOrO 
eHHEHUA, KAK THOYTHMOBOrO 
pupa = 1,2- AuxnopsTandocpu- 
BO KuCOTHI (V), 6bIM0 yera- 
BIeHO  feranousupoBaHvem 
‘O WHHKOBOH MIbIJIbIO, B Pe3yJIb- 
ire KOTOporO Obi BbIqeIeH 
(OYTHJOBHI Sup sTeHcbocidpu- 
BOK KHCNOTH (VII). 
TlomyyeHHble = pe3 yJIbTaTbI 
MKASbIBAaIOT, UTO COJepKallluli- 
B cMecH (0 OOpaOoTku TpH- 
HJlaMHHOM) pyro H30mMep 
3IETCH SPHPOM 2,2-7uxXNOp- 
PaHPOcPHHOBOH KucsOTHI (IV). 
| TakuM oOpa30M, OKHCJH- 
WIbHOe XJJOppocpHHupoBaHHue 
IOpHcToro BHHUIa, B NpHHsA- 
X HaMH yCJIOBHAX, WpoTekaeT 
BYX HalpaBseHuAx 


CH, = CHCl + 2PCl,3 + 


—— CHC1;CH,POCI, (30-35%) 


es 
. oF 
CH,C1ICHC1POC1, (65—70%) 
+ POCl, 
_ Oxucamtenpxoe xs1opdoc- 


(4HUpOBaHHe XJIOpHcTorO au- 
11a IpHBOAUT K OOpa3s0BaHHI0 
lOpaHruypua JUXNOpnponan- 
Be cnonce KucIOTEI. MoxHo 
110 OKHJaTb, YTO HW B JAHHOM 
fygae mpouecc nolyer m0 
sxYM HalipaBJieHHsAM: 


CH, = CHCH,Ci+ 2PCl, + 
: 

 CH,CICHCICH,POCI, (VIII) 
vi 

O, 
me N 
(CH2C1),CHPOCI, 


ee POC 


(VIIa) 


VWs nonyyennolt peaxunon- 
MH CMeCH ObIIO BbIJeJIeHO Be- 


Ta6auna 


HCTBA CHHTeC3H POBAHHbIXx coe /[HHeHHH 


CBo 


IlpHMeyanue 


Tapa. B 
MM pT. CT. 


T. kun. B °C 


| 
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(I) 
(II) 
(111) 
(V) 
(VI) 


(VII) 


(VID 


(IX) 
(X) 
(XII) 
(XIII) 
* CymmapHblli BbIXO, CMeCH H30MepoB. _ 


(XIV) 


I 
* 


i<o} 
oO 


mlecTBO, CTPOCHHe KOTOpOrO YcTaHOBseHO CeTYIOWMME TpeBpalleHHAMH. Ter 
cTBHeM H3ObITKa cuaipTa mpH O° xmopaHrHuspHA AuxXnopmponanpociUHOBo 
KHCJIOTHI IpeBpallalH B HSTHOBbIM Sup Ton KucsoTp (1X). [loswyueHHbl 
acpup Mo_Bepram JeranO“AMpOBaHHiO WHHKOBOH IIbIJIbIO B 9TAHOVJIEC. B 3aBucn 
MOCTH OT CTPOCHHA HCXOJHOTO XNOPAHTHAPHa MO2XHO ObIIO OMKUATb OOpase 
Baha jusTHOBOrO abupa mponeH-1-pocduHoBoli-3-KucoTH (X) 


Z | 
CH,CICHCICH»PO (OC2Hs)2 —» CH2=CHCH2PO (OC2Hs). (X 
WH JM2THIOBOrO atupa WMKIOMpoManocpuHoBol KucHoTE (XI) 
ClCH, CHy 
Zn \ 
CHPO (OGHae == CHPO (OC2Hs)2 (X 
/ he 
C1CH, CHa 


WIM CMe€CH H3O0MepHBIX coequHeHHH (X) u (XI). 

BpijeseHHbit apup Jerko Norsomal OpoM. QieMeHTapHbI aHasu3 H COBN 
We@HHe KOHCTaHT CHHTe3HPpOBaHHOrO AM9THJIOBOrO apupa C KOHCTaHTaMH xa 
noBoro apupa ammuapocpunoBol (mponen-1-cocpHHoBoH-3) KUCIOTHI, NpHr 
ToBseHHoro m0 Merosy A. E. Ap6y30Ba u3 TpusTHdocpuTa HU OpomuUcToOr 
alla, a TaKKe C JIMTepaTYpHbIMM JaHHbIMH (° ”), yKa3bIBaloT Ha TO, 4TO B 
WeNeHHOe BeleCTBO pescTaBsaeT co6oH coequHeHue (X). 

CrpoeHve MOuJTyYeHHOrO COeCAHHEHHA NOATBep*KMeHO Tak*Ke ero HHPpakpa 
HbIM CI€KTpOM, B KOTOPOM HaOsofalacb waCTOTa, XapakTepHanA JIA CBA! 
ps C EeG<a(to20) em *)r* 

Hu3xult Bbixoy coequHenua (X) He MO3BOHeT, OHAKO, C NOMHOM OCTOBeL 
HOCTbIO YTBepKaTb, YTO OKHCJMTeIbHOe XIOpdocpuHHpOBaHve XJMOPHCTOr 
aliusa UT TOMbKO B OHOM HanpaBJieHHH. 

Ilomumo sTHm0Boro supa AUxXs0pnponanpocpPuHOBOH KUCJIOTHI, ObIH CH 
Te3HpOBaHbI ee MeTuMOBbI (XII) uw annunoBpli (XIII) super. Kpome toro, 

Pp 


HUXNOpaHruApHuAa AUXMOpUponanpocpHHoOBOH KHCOTHI Noyyena AMXOpN 
nandpocpuHoBad KucnoTa (XIV). 

OKHCJIMTeIbHOe XNOpPocpHHHpOBaHHe XJOpHCTOrO BHHHa HW XJIOpHCTOr 
aMIMNa OCYULECTBIIAIOCb MPpOMyCKaHveM KHCMOpOAa Yepe3 CMECb COOTBETCTBYH 
mero xjopomepuHa C TpeXXJOPHCTLIM PocpopoM MpH HH3KHX TeMMepaTypay 
OOeCHeYMBalolluX %KUAKOe COCTOAHHE BBOAMMOFO B peakHIO FrasO“AONpOUsBO) 
HOro (COOTBETCTBeEHHO,—20° u +15°). 

SaclyKUBAaOT ObITh OTMCYCHHBIMH OTHOCHTEJIbHO BbICOKHE BbIXOJbI POLY 
TOB OKHCIMTeEIbHOrO XJOpocpHHHpOBaHHA B OOOHX MpHMepax MpoBeyeHui 
peakUHu C rasOHMpOBaHHbIMA OsePpwHHaMH (OCOOeHHO, CCIM UX CpaBHUTb C B 
aa TOULYYCHHbIMH JIA COOTBETCTBYIOWHX YIVIeEBOROPOAOB, STUMeHA U npc 
TIMJIeHa). 


Ilocrynusto 
19 XII 1955 


UWHTHPOBAHHAS JIMTEPATYPA 


1 JL 3. Co6oposcxkuih, 10. M. 3unoBpes, M. A. Suraun, JAH, 6 
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TAH, 73, 333 (1950). 310. M. 3unoBbes, JI. HW. Myaep, J. 3. Co6opo!} 
ck HH, )KOX, 24, 380 (1954). * JI. 3. Co6oposcKkui, lO. M. 3uHOBbeB, KO¥ 
24, 516 (1954). ° JI. H. Mapgeurpes, Yu. gan. Kasancx. yuus., xu. 1, 52 (199 
°M. X. UWlabues, Tp. Camapxangex. yunr. uucr., 5, 29 (1947). 7A. E.Ap6ys3o. 
A. HW. Pasymos, H3s. AH CCCP, OXH, 1951, 714. 


* Wuppakpacubili cnextp BemlectBa 6p cuat C. C. Jy6ossim. 
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Aoxnage AkagemMun nayx CCCP 
1956. Tom 109, N 4 


XHMHA 


# 
T. B. TAJIAJIAEBA, M. M. HAJIb 
MH 4eH-Koppecnonzent AH CCCP K. A. KOYELIKOB 


®UPATbI HW AMHOKCAHATDI JIMTHHOPrTAHHYECKHX COEMHEHHEM 


Kaacc KOMIMICKCHBIX MeTaJOOpraHHyeckHx CoeAUHeHHH MpuoOpen B HacTos- 
fee BpeMa OouIbuIOe TeOpeTHYeCKOe H MpakTHYecKOe 3HayeHHe. DTO B GOoMbIUO; 
f€pe OTHOCHTCH H K M€TaJJOOpraHHyeCKHM COCAMHEHUSAM ILCOUHBIX MeTaJIOB. 

B HacTosmlel CTaTbe MBI COWIH HEOOXOAUMBIM COOOMIMTS O CBOLCTBaX HeKO- 
OpbIX S(upaTOB HM AMOKCaHaTOB™ HHAMBULYaIbHbIX JMTHMOpraHMyeckuXx coe- 
MHeHHH WH MpHeMaxX HX NOWyYeHHA B UYMCTOM BUHJe. 

Kaacc KOMMeKCOB JMTHHOpraHHyecKuX COeHHeEHHH Cc MpocTiMu sdupamu 
BIT OTKpbIT Ipocce (1929) Ha mpumepe Auspupata TpudenuaMerunsmuTus (1). 
Tosquee 5. M. Muxaiinos c corp. omucamH HecKombKO a:uparTos (7) u uOKCa= 
atop (*) ArLi, qonycTHB UpH sTOM px omm6oK u mpoTuBopeuni**. Burrur 
- cotp. (°) onucamu adpupaT AucenuamuTHinatpua [(C,H,),Li]Na(C,H;),O, 
HOWOOHbIN HaleHHOMY HM B S*UPHBIX pacTBOpax (HO He BbIJeIeHHOMYy) JH- 
epHoMy Komusiekcy cenussmutTua [(C,H,)2Li]Li. Otu coequHeHua sABsIAIOTCA 
e€pBbIMH WieHaMH Cyulezyrousero pala KoMMMeKcosB: [(C,H;),Li] Li, [(C,H;),Be]Li, 
(C,H;),BJLi, [(C,H,;),Al]JLi u 7. u., pacmpoctpaustomeroca KaK Ha apo- 
aTuueckHe, TaK H Ha asMibaTHueckuNe coequHenusa (°). JlelicTBuem WuOoKcaHa 
qa  opupupie pacTBOpbI yKa3aHHBbIx COe@MHeHHH, :KaK O0Ka3ai 
ButTtur (°), oOpa3syrorca uoKcanaTbl, Hatpumep, [(C,H;),;Mg]Li-2C,H,jO, 
amu [(C,H,;),Cd]Li-4C,H,O,. 
| Ilo HamimM JaHHbIM s*pupaThl amMcpaTHyeckHX MH TpocTeHwwux apOMaTHYecKHX 

UTHHOpraHwyecKHX COeAMHEHHM (STHIIMTHA, PeCHHJ- HW TOMMINHTHA) OONAlaloT 
pesBbIualiHO BbICOKOM paCTBOPHMOCTbIO, Jake MpH HH3KUX TemlepaTypax. 

Hamu BbijemeH 43 3csHpHoro pacTBOpa N-TOMHIIHTHA TIpH—/0° cooTBeTcTBy- 
omult spupat n-CH3C,H,Li-(C2H;),0. Batux ycnosuax us adHpHoro pacTBopa 
PeCHHJIMUTHA MOMYYeHbI KPHCTaJJIbI, COMep%KaHue pupa B KOTOPbIX KOeOaOCb 
Tt 1,3 qo 1,6 mon. Ha 1 mon. C.H,;Li, 4ro, oveBHqHO, CBA3aHO C TPyAHOCTHIO 
SbICYIUMBaHHA HX IpH HH3KOH TemMepaType. OpupaT STHMIMTHA BbIAeIUTb B 
HJMBUAyabHOM Bue He yaetca. [Ipu —/5° pactBop 3,5 r yucroro STHIMTHA 
3 15 mi acbupa 3acTbIBAeT B CIIVJIOWIHY1I0 BOCKOBUAHYIO Maccy, pacTBOpsATOULyICcHA 
Op MOBbIWeHHH TeMMepaTypbl WIM MpH pasOaBseHHH. ‘ 

IIpenarcrBveM JJId BbIeeHHA YHCTbIX MeTaJMOOPraHHyeCkHX CoeqMHeHHH 
C,H,Li, CH,C,H,Li) umm ux aspupatos u3 atpHpHbIx pacTBOPOB MOxeT ObITb 0O- 
a30BaHHe KOMIVIeKCOB C HeopraHuyeckumy cousmy (LiBr, LiJ uap.). Beposruo, 
ITO 10 STO 2%Ke MpHYHHe 3aTPYAHeHO BbifeueHue wAcToro AMpenunOepunsHA 
3 OObIYHBIX peaKWHOHHbIxX cMeceli (*). Bausanue XapakTepa pajuKasla MOXKHO 
OTMCTHTb Ha MpuMepe spupaTa «-HaPTHIHTHA, KOTOPbIM JerKO KpHCTaJIH- 
yeTCsd B IIpHCyTCTBUM H3ObITKAa SPpUpatTa OPOMUCTOLO JMTHA H MOXKET ObITb MOy- 
geH B YHCTOM Bue OOMCHHOM peakUMell STHINHTHA C «-OpOMHad:TasMHOM pK 


=15° (cp. (2). 


As, 


mS 


* Beane 1,4-nMoxKcan. x 
_ Herrpapustbioe TONKOBAHHe MMH TpoliMoro KomMekca dennsmuTHA 2CgHsLi-LiBr - 


+2(CeHs)20 Kak aupata PennIMTHA HaMH 6bIIO OTMeyeHO paHee (4). 
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Tlomyuenve YHCTBIX WHOKCaHaTOB JIMTHHOpraHHyeCKUXx coequHeHHH MbI IIpo- 
BOUIN OOLIUHBIM ILyTeM,— UpHOaBseHHeM JMOKCaHa, AO IpeKpallleHHA BbI{e- 
weHUusd OCaqKa, K pacTBopaM YMCTBIX (He COfep%KalllMX PaNOMAHBIX CO/eH) JMTHE- 
opraHHyeckux coequHeHuli * B aipupe, MPH OXxMaxKeHHH. BplyevIeHHbIe HaMy 
yuOKcanaTe! cojepkamm wa 1 Mow. .HTHMOpraHMeckoro coequHeHUA 1 MoM, 
quoKcana. Oco6nili AHTepec MpeCTaBAeT BUePBbIe BbIeICHHBIM B HHAMBUAYAJIb- 
HOM COCTOAHHH JMOKCaHaT sTHANUTHA. Jina Oomee MOMHOrTO MOATBepKAeHH 
CTPOCHHA NOMYYCHHBIX [MOKCaHaTOB, KpOMe aHavIM3a Ha JIMTHH, MbI ONpevessT 
cojlepKanve AuOKcaHa M0 paspaboTaHHOMy HaMu IpHeMy, B Buje KOMIMJIeKC 
¢ 6poOMHCTHIM JIMTHeM. 

[lbiraacb NoyauTh m0 Meroguke B. M. Muxatinosa u H. I. Uepxosor (?) 
ONMCaHHBIe HMM AMOKcaHaTH! muTHHOpranMueckHx coequHeHu ArLi-2C,H,O,, 
MbI IPH K HeOXKHAaHHbIM BbIBOJaM O MOJIHOH HEBOCIPOH3BOMMOCTH Pe3yuJIb 
TaTOB H aHaJIM30B, IpHBeAeHHBIX B 9TOM padoTe. B ycmoBMaX, ONMCaHHbl 
B. M. Muxaiinoppm u H. I. Uepnosoli,—upu yelictBuu pacrBopa apusOpo- 
MUJla B M3ObITKe JMOKCaHa Ha 2H pacTBOp H-OYTHIJIHTHA B OeH3ONe, IPH Hep 
rHUHOM CaMOpa3orpeBaHHH, JCHCTBUTebHO BbIMafaloT OCaKH, HO 9TH a 
OTHIOJb He ABJIAIOTCA JMOKCaHaTaMM, ONMCaHHbIMH yKa3aHHbIMH aBTOpaMH, 
mpeycrapssior coOol cMecH, cocTomuue B rlaBHOH Macce M3 AMOKCaHaTa Opo 
mMucToro muTud. B caygae, COOTBETCTBYIOWICM «HOKCaHaTy» (PeHHJIMTHA, co 
yep2Kanve 6pomucrToro mHuTHA B OcayKe 30—35%, COOTBeETCTBeEHHO, AIA «IH 
OKCaHaTOB» o&-HapTHIIMTHA HW n-TOMMIIUTHA 28 u 42% Opomuctoro muTus **, 
_ _Kpome Toro, MbI MO%KEM TaKKEe OTMETHTD, ITO IPH AeHCTBMM U3ObITKa JMOKCaH 
Ha CYCMCH3HIO N-TOMMIJIMTHA B OeH3ONIe, T. e€. B TEX Ke YCNOBHAX, HO C 3a 
Beqombim ArLi, o6pa3yrolluuica MHOKCaHaT MepeXOJUT B pacTBop 6e3 3aMeTHOr 
pasorpepaHua (He Japasd ocayKa). HaOmoyasmieeca xe Muxalinopntm 4 UepHosor 
SHepruyHoe pasorpeBaHHe He OTHOCHTCH K OOpasoBaHHio JHOKCaHaTAa, 
ABJIACTCA PC3YJIbTATOM B3SAHMOfeHCTBHA H-OyTHIIMTHA MU AuOKcaHa (cp. (%)), 

VMutepecHo Take OTMETHTb, YTO IpH WeHcCTBHH JUOKCaHa Ha paCTBOPeHHbIe 
B apupe Tpoluble KoMMuekchl 2RLi-LiBr-2(C,H;).O, rye R —denua yam 
n-Tomun (4), BbINaqaloT OcayKH, rye oTHOWeHHe RLi: LiBr: C,H,O2 Halijqen 
paBHbim 2: 1:3. OTH ocaqKu, BEPOATHO, ABJIAIOTCA CMECbIO ONHCAaHHBbIX BILL 
quokcaHata RLi uw juoKcaHaTa OpomucToro muTHsA ***, 


IKCNeEPHMCHTANDHAA YacrTh 


Bce onepaluu MpOBOAMIMCb B Cpeye YACTOrO as0Ta, B CHelHasbHOH ammapa- 
Type (°), C CYXHMHM UYHCTbIMH paCTBOPUTeAMH H BelllecTBamuH (4). 

Qpupar n-Tonmuaadutusa, n-CH,C,H,Li-(CjH,),0. 3.8 r nam 
JMIJUTHA B25 MI a6c. supa OxNaxeHO WO —70°. Ocayok oTcocaH pH 3TOH 
*Ke TemMepaType, MPOMbIT ABAKIbI OXNAKICHHLIM 2pupom (—70°), BBICYLUCH 
B TOKE a30Ta, C NOCTeNMeHHbIM MOBbIINeHHeEM TemMepaTypbI YO —30°, Oo paccpi+! 
maHua ocayKka. Bec 3,15 r; anamu3 npuBo_utca B Tabs. .1,A. 

IQpupatranahmruaAauts s, «-C,H,Li-(C,H;),0. K 1,8r(0,05 mom.)h 
aTunamuTHa (°) B 30 Ma apupa up —30° MeqeHHO npHOaBaIoT NO KanviaM 
OxaxKIeHHbI jo —l5° pactsop 10,3 r (0,05 mou.) a-OpomMHadramuHa 


* Heacno, ovemy, IMpHMeHAd paspa6oTaHHyio HaMH MeTOJHKY BbILeCHUA HHAUBH-| 
AYaNbublX NATMMOPrannyeckux coe MHeHHuH M3 cooTB. RsSb B cpene Gensona, B. M. Mue! 
xaos w Il, M. Aponosuy (17) coum aaa ce6a G6onee yOOHbIM cocMaTBcA Ha padorTnl 
Pumbmana u Byjca, Koropble Takum nyTeM WHAMBUAyaNbHBIx ArLi HuKorga He nowy yaw 
M He onucpiBaH (1%). 

** Korjla HacTostad pa6ota yxe Oblma momroroplena kK meyaTu, MOABHIacb cTaTha: 
H. [. Yepnosot u B. M. Muxaiinopa (11), Koropnie, mpuMenuB MeTogHKy, HCKJIOYAaIONLy10 
oOpasoBaHHe OpomMMcTOrO JHTHA B MOMeCHT peakIHH, MPH K NpaBYbHbIM pesyibTaTaM) 
0 cocTaBe jMOKcaHaTOB RLi; ofHaKko OMH He OTKA3aIHCb OT ONMCAaHHDIX panee «OHucqHOKCa- 
HaToB» (*), TpakTyaA ux Tenepb Kak KommueKcbl RLi c yaacrueM uOKCaHa u 6eH30Na. UTO 
He OTBeUaeT JCHCTBUTeCIbHOCTH. ; 

*** OQ TOMOGHOM elcTBHH uHOKCaHa Ha (CsHsMgBr),-3(CsH5)20 c Bprqenennem Hepac-) 
TBopymoro = MgBre-2CyH3,02 mH pacTBopumoro B ,MOKCaHeE (CoH5)eMg+CgHgOo cm, (8). 
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( 


Ta6auna 1 

a a A ea eel) 
3.bup OD @eUBANCHTHI 

Kommuexe H,SO, Lis RLi, HIM 2H- 


oKcaH 110 
0 tt) 
Br 0,14 lo Jo pasHocTu, RLi 
0 


MbITHI 


amup usin 
auoKcan*** Libr 


A 0,2515 | 14,50 | 4,00 | 56,49 | 43,54 { 1,04 Her 
A 0,2442 | 14,30 | 4,07 | 57.63 | 42.63 { 0,98 ‘i 
B 275i. | 138-45 | 3-32") 64.017) 35,99 { 1,04 i 
5 0,2150 | 10,25 | 3.31 63,84 | 36,47 { 4,02 E 
B 22470) 47,45 91 (5539 y| 27,91 | 72,09 4 1,05 ‘ 
B 0,1990 | 15,30 | 5,33 | 27,64 | 72.36 n 1,06 ‘ 
iq OG, 2031 51.1210 | 3.46 | 48.70 | 54.24 1 1,16 : 
r 0,2841 | 14,25 | 3,53 | 48,80 | 51,20 1 1,16 ‘ 
pil 0,2890 | 13,30 | 3,49 | 61,62 | 38,38 { 0,95 
I Ofer So os | Sao Pel ene T3830 n 0,95 : 
: 0,2636 | 9,95 | 2.61 31,68 | 51,03 2 3,06 4,05 
inet 6.15 | ase Pa aa” psd 7s 2 3,32 1,08 
Or ahae | Pia 90°*) ai3a9° IM 33/790) 1148. 54 2 3,18 1,18 
0,2729 | 9,85 | 2,50 | 35,36 | 46,82 2 2,94 4,13 


* AgNOs 0,44 5,25 uw 3,35 ma; LiBr B %: 17,29 u 17,04. 
** AgNO, 0,14 7,20 u 5,60 ma; LiBr B %: 17,67 u 17,82. 
** OnpeyeseHHe QuoKcana B Bue LiBr-CyH,O, cm. B TeKcTe. 


O mu acupa, ocTaBiatioT Ha 15 MMH. Ip oxmax%KTeHHH, OCaqOK OTCaCbIBAaIT, 
OMBIBaIOT JBaKIbI OXNAKTeCHHbIM WO —I15° spupoM, cylwaT B TOKe a3oTa. 
2c 5,9 r, anamu3 cM. TaOn. 1,5 (cp. (°)). 

AuokcauwaT aTuHaautTH A, C,H;Li-C,H,O,. K 3,2 ratanaurua (4) 
O ma a6c. supa npuaBaroT no Kalam mpu 0° 5 Ma QuoKcana. Benocnex- 
IH OCaOK JHOKCaHaTa OTCOCAH,NpOMBIT 3 pa3a OXJIaKCHHBIM S(PHpPOM, BBICYILeH 
TOKa a30Ta IpH KOMHATHOH Temmepatype B TeyeHne | yaca. Bec 3,82 r; anamus © 
. Tao. 1,B. Ocaqok oOyrmuBaeTcH B CM€CH BO3yxXa C a30TOM, IPH AocTyne 
3yxa B3pbiBaer. : 
meuUOKCAHAT ?-TONMAARUTUsa, nCH;C,HiLt-C,H,O..K 3,8 1 
TomHIIUTHA (°) B25 Ma aOc. spupa mpH O° npuHBaloT NOocTeneHHO 3 MA QH- 
tcaHaB 10 mMaa6c. apupa. Uepe3 | uac ocagoK orcacbiBaloT (oOpaborky cm. 
que). Bec 2,5 r (aHamu3 cm. Ta6. 1,0). Onpegqesenne QuoKcana: u30,8r QuO- 
‘aHaTa n-TOmMANUTHA MoMyyeHo 0,71 r LiBr-C,H,O2. Ornomenve RLi u 
10KcaHa HaliqeHo paBubim | : 0,92. 

|WAuoxcanatT oHapTruaautu a, «-CyH,Li-CyH,O2. 3, 2 r spupara 
HapTuuTHA (cM. BbINe) pacTBopaIoT B70 Mma 9pupa u MmpH +10° npuuu- 
HoT 5 Mi quoKcaHa B 15 Ma apupa. Uepes 20 MHH. OTCAaCbIBalOT OCaOK 
Opa6orky cm. Bpmue). Bec 3,15 r; anaus cm. Ta6n.1, J]. OnpeqemeHue AHOKcaHa: 
3 2,0 r Komnmexca nonyseno 1,46 r LiBr-C,H,O,. Coornomenue RLi 
WMoKcaHa HaliqeHo papunm 1: 0,92 (cp. (™)). 

~iuokcaunaT OpomucToro autTuHa*® LiBr-CyH,O2. OpupHpm 
ICTBOPOM OpOMHCTOrO HTHA OCaKaloT KOJMYECTBEHHO JMOKCaH B Be IH- 
‘caHaTa OpOMHCTOFO JHTHA U3 SPUpPHBIX pacTBOpoB HM cMecH S(PHp + Opom- 
H30m (1 : 1). OcagoK mpomurBatoT a6c. aspupom (2—3 pasa),cyiaT B TOKe a30Ta 
1M cyxoro Bo3yqyxa. Anas Ha OpoM mpousBoyusca Mp nomouy 0,1 # AgNOs. 


Hatizeno %: Br 45,85; 45,79 
LiBr-C,H,O,. Baruncneno %: Br 49,74 


Onpehemeuune AHYOKCAHA B AUOKCAHATAX RLi. 1-2 r 
MIIeKCa CMewIMBaloT c 15—20 Mua “HCTOrO OpoMOeH30Na, MOCTeMeHHO OTTO- 
HOT C HeOOJIbLIMM JecbmerMaTOpoM cMecb AuOKCaHa c OpomMGexsos0m Yo 154°, 
Oupad oTron B 15—20 ma a6c. supa. [MoKcaH ocak aior HeOOJIbIUMM H3O0bIT- 


* VYupie meTogpl momyueHna cm. (2°). 
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KoM apupHoro pacTBopa Opomucroro auTHs (4); BbIqeTeHMe M aHaJMs CM. Bbii 
IIpu6op jomkKeH ObITh 3allMIeH OT BATH Bosyyxa. rite 4 
WuokcaHATpOHHHe KOMHACKCH 9ArLi- LiBr-2(CeH; 
(4). pu gelicrsuu 10 mu quoKcaHa Ha apupHbie pacrBopsl (5 r B 30 MJ) TPOH} 
KOMIVI€KCOB (peHuJI- H N-TOMAAMTHA pH 10° BbINaqaloT OCaAKU, UX CPuIbTP 
TIpOMbIBator 3 pasa a~upom, cymaT (2,1 u 6,8 r). Ilo anamusy cocTaB ocafKa 
BeyaeT oTHoweHHIo ArLi: LiBr : CyH,02=2:1:3. Ananus cM. neal 
rao. 1,E u DK. Onpegenenue juoKkcaHa B Bue LiBr-C,H,O2 cooTBercTB 
3 Mon. C,H,O2 B oO0Hx cay4aax. 


Tlocrynuao 


@y3sHko-XUMMYCCKHM WHCTHTYT 
14 | 1956 


um. JI, 4. Kapnosa 
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Joxnagn Akagemunu nayx CCCP 
1956. Tom 109, Ni 1 


: , XHMH 1 


Ji. X. ®PEMJIJIMH, akagemuk A. A. BAJIAHJIMH u H. M. HASAPOBA 


CATAJIMTM4ECKOE AJIKHJIMPOBAHHE »-TEMTAHA MPOMMJIEHOM 
MW »-BYTAHA BYTHJIEHOM MPH BbICOKHX TEMMEPATYPAX 
| HW JABJIEHH AX 


Panee ObWI0 MOKa3aHO, YTO B YCJIOBHAX BbICOKUX JaBNeHHi (>300 ar.) 
TIOBHILeHHBIX Temmepatyp ( 400°) npeqebHbIe yruieBoXOpoAbl Ipoman, H-6y- 
au (') u A-HeHTaH (*) BCTyHaloT B peaKWHIO C NpONMMeHOM, Mpuyem OOpasyerca 

OxKHaA CMecb yrvieBoqopozos. HecoMHeHHO, OMHHM U3 OCHOBHBIX HalpapBwie- 
MH B STOM polecce ABJIAeTCH aIKHMpOBaHHe MapaHHosw oedunamu. 

JlanHaa paOora uMewIa WebIO BbISCHHTb BOSMO2XKHOCTb BOBJIeCYeHHA B IIpo- 
€CC aJIKHJMpOBaHHA yruieBOAOpOAOB C OOMbINHM YHCIOM AaTOMOB yrueposa: 
-relitaHa u H-OyTHseHa. 

Peakuua MpoBoyusacb Ha ycTaHoBke mpoTouHoro Tuna. B kKauectTBe KaTa- 
W3aTOpa IPHMeHAIAaCb OKHCb aJIIOMHHHA, KOTOPpad OOpabOaTbIBasacb BOJHBIM 
acTBopoMm OudTropHya Kamusa (10% x Becy AleOs) 4 pas6aBmeHHOn cepHom KUC- 
TOH H 3aT€M IIpOMbiBawacb BORON. JleTambHOe ONMCaHHe YCTAHOBKH, Me€TOAUKU 
bITa WH ciocoOa MpHroroBJleHHA KaTaIu3saTopa jaHo B (7). 

ANKHUAUPOBAHHe ATrenTaHa NpouHnNAenHom. Ankunsu- 
OBaHHe asIKaHOB OT OyTaHa JO WOeKaHa OePHHAMH B CTaTHYeCCKHX yCJIOBHAX 
TIpucyTcTBuu XJIOPHCTOrO aJIOMHHHA MpH 25—40° w yaBnenuu 1—I15 at. 
3yyanocb Mnarpepbim c corp. (%). ORHaKO SKCHepHMeHTaJIbHble JaHHbIe MpH- 
3JIeHbI TOJIbKO 110 aJIKHJIMpOBaHHIo M300yTaHa MW H-reKCaHa STHJICHOM. 

K. II. JIasposcxuit uw A. A. Muxuosckas (4) akuJIMpoBaau H-renTaH MpomH- 
eHom mpu 400° uw 30 aTM. B IpHCyTCTBHH aJIIOMOCHJIMKAaTHOrO KaTasH3aTopa. 
IKCIICPHMEHTAJIbHbIC JAHHbIC ABTOPaMH He MIPHBeeHubI, yKaSbIBaeTCA JIMIUb, UTO 
MKUIKUX MpOAyKTaX MOUTH He COJepxaOCh HeMpeeJIbHbIX. 
| Hamu usyyasica Mpollecc alKHJMpOBaHHA B MpOTOUHON CHCTeMe IO BbICOKHM 
aBJICHHeM B IIPHCYTCTBHH TBepyoro KaTasMsatopa. IIpumMenasica mposaxkKubit 
rellTaH, OUHIeCHHbIi OT IpHMecell OOpaOOTKOM KOHICHTPpHpOBaHHOH cepHor 
eCNOTOH C NOcMeyIOULMM MpoOMbIBaHHeM pacTBOpOM cob! H BORON. Tlocne BEI- 
YUIMBaHHA A-reliTaH Obl MONOHHTeIbHO OYMIeH MpONyckaHHeM Hal CHMUKa- 
sem, mocme wero HMen T. Kun. 97—98° u n° 1,3800. 


Tponusen Obit nosyueH WerusApataluen U30nponusOBoro CIMpTa Hay| OKHCHIO 
JOMHHUA. YCNOBHA HU pe3YJIbTATbI OMbITOB HpHBeeHb! B TaOm. 1. OnbiTbI Mpo- 


ea Obt weal 4 


a a XapakTepHcTuka 2KHAKHX MpOMyKTOB mo (bpakuHAM 

s (3) 
: B a no 75° 75—100° 100—150° 450—175° ocraToK 
a z Z c Ss =) S 

a & . oA F = 

5 a : o8|3 a es Ho 55 Bo SE | Zo Sel no a3 
ws 5 ~Ble e Oe) Ss o§ se os Ss ge sg os 
Bi | 2 | geia| 8 | 62 | 88) $2 | 22 ]-$2) 8s] $2) 28] 33 
Zz a i= mele co) ‘Sa os ‘San oF om | os om os om 

Beil MAISON) P29 2 TASS | Of Ore 27 27,6) 27 30,0 

1,4 ee ee es Brae 4s 46 al 50 WMG), 87 1) 27. 43,6 

Ae Bile lo sOl i ea—) M2 One 22, So Taleb de ale24eeia lie 3s3 43,9 


= 
S 
co] 
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Boyumuch pH 450° u 500 arm. Ornomenua renTana k MIponmMseHy BapbHpoBalll 
B mpegenax 1,4—4,3. OObemHad CKOpOcTh NpONycKaHHA %KUAKOM CMECH BBIpa 
%KeHa B JMTpax ‘Ha 1 J KaTasM3aTopa B yac. 

Tlonyyenuble KaTaIH3aTbl MONBeprasHch pekTMHKalMu Ha KOJOHKe MOM 
HOCTbIO B 28 TeopeTHYeCKHX TapesoK. B BbIeeHHbIX (PpakUMAX ONpPeeMAIHC 
HempeyesbHbie OPOMHBIM MeTOOM, a TakxKe HX MOKasaTemH Npenomuenua. Je 
_KaHopad (ppakUuA Mo_Bepralacb XpoMaTorpaPMyecKOMy pa3fesIeHHIo Ha CH 
muKareue. 

V3 tra61. 1 BHAHO, YTO ORKUAaeMad YekaHoBad dpakunaA (150—175°) Oonb 
moooli Apyro# :bpakuun (renTaHoBoli, OKTaHOBO HIM HOHAaHOBOM). Ona cocTa 
aser 22—28 oObemH. % MOyYeHHorO KaTamu3aTa. BpomHoe 4HCJIO ee HHK 

6pOMHbIX 4HCe Apyrux d@pakuuH. Kak BuAH 
60" W3 KPUBOM pasronkKH KaTaIM3aTa OMbITa 
460 (puc. 1), ocHopHad Macca JeKaHOBOH (dpa 


140 uuu (~65%) BbIkumaeT B Mpegemax 163 
169°. Ilocme yqaseHua H3 Hee HeNpee/bHbI 
ie IpomyckaHHeM Yepes CHHKareb (:ppakUH 
100 wMegia KOHCTaHTHI: 179 1,4145 4 d?00,7391. 
80 OnpeyemeHHe cTelneHH pa3sBeTBJICHHOCT! 
fol - yruleBOJOpOXOB MeTOJOM HHtpakpacH 
cmeKTpos (°) NoKa3a0, YTO 9Ta PpakuUHA 
_ OCHOBHOM COCTOHT H3 MOHO3aMelIeHHOrO J 
10 20 «iO 40 mn KaHa —MeTHIHOHaHa. TaK Kak B CIe€KT 
milena KOMOHHalMOHHOrO paccetHHA cCBeTa 9TO 


cbpakuuu oTcyTcTByeT yacToTra 954 cm 7, xa 
pakTepHsylollad pasBeTBIeHHe Ha Kpaio wemouKu (°), TO, CweqOBaTeIbH 
MeTHJIbHad rpylla CTOHT He B NOOKeHHH 2. ; 

Tlo na6moyenuam IO. Il. Eroposa, ecam CHs rpymma B MoHoOamKaHax (Cy 
BbILIe) 3AHHMaeT TOIOMKeHHe 3, HHTCHCHBHOCTb YacTOTHI 2856 cm? B cHeKT 
KPC pasBya usu Gombe HHTCHCHBHOCTH YacToTH 2875 cm +. B Haulem cay4 
‘€€ HHTCHCHBHOCTb MeHbue, T.e. CHs-rpynna He HaXOJMTCA TAKE B NOJOMKeHHH 
TakyuM OOpa30M, OHA MOKeT 3aHHMaTb JIMIUb NOORKeHNe 4 un 5. | 

Ilo aHanoruu c paHee NOJyYeHHbIMH pesybTaTamu (7, *) MoxKHO mpeAm 
JIOKUTH, YTO H B (AHHOM CuTyyae MPONHJeCH aIKHJIMpyeT H-relTaH 10 MecTy aTOM 
yruepoqa B NOMOKeHHH 2, aBad MasOpa3BeTBJICHHbI yrseBoxopoy 


CHs CHs 

ae +- CH; == CH = GH, = CH 2+ CH; — CHx= CH, 
(CH) (CHa) 

bits eae 


CBocTBa BbIeeHHOrO HaMH yrseBOZOpONa WelicTBUTeNbHO ONM3KH K CBOM 
‘CTBaM 4-MeTHJIHOHaHa, AIA KOTOporo B (”) JaloTcs: KOHCTaHTHI: T. KuM. 165,7° 


np 1,4123 u di; 0,7323. exanonas (ppakiua cogepxKaa Take 7 06. % apoma 


THYCCKAX YIe€BOLOPOAOB, BbIACICHHbIX pH XpoMaTorpadHvyecKkoM pa3jeveHHl 
ee Ha CHJIMKarese. ' 

B on. 2 c 42% nponmumena B MCXOQHOH cMecH NOJYYCHHIN KaTaH3aT YMeJ 
B OCHOBHOM IIpejeJIbHbIi XapakTep (OpomHoe yHcO 40). 81% KaTanH3aTa BBI 
KHTal NO 250°. OOmMH BEIXOA KOHeHCaTa pu O6bemHOLi cKOpoctu 1,1 cocTa 
Bu 127% Ha nponyuenubili mponuen (onbir 1). U3 aurepatypHubix JaHHbe 
BUAHO, YTO B CTATHYCCKHX YCMOBHAX Jake pH 400° w aTMocibepHoM aBseHHl 
(°) H-reTaH CHbHO Kpekupyerca. OnaKko C NOBRIUeHHeM JaBAeHuA oT 620 mM 
1860 arm. Kpekuur cuwxKaetca (°). Hao6opot, B AuHaMHYeCKUX YCOBHAX IIpl 
HOPMaJIbHOM JaBjeHuM, 500° uv B MpHCYTCTBHM asIOMOWWMpKOHMeBOrO KaTasu3a 
Topa A-rellTaH MOYTH He Kpekupyertca ('°). [pH npomyckannu Haq KaTanusaTo 
poM OjHOrO H-renTaHa mp 450° wu 500 aTM. BosBparuuoch 95% HeusMeHeHHOr* 
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Tana. JIminb 5% ero MpeBpaTuOcb B YrIeBOAOPOJbI, KUTIAMIHe HUIKe HM BI e 
entaHa. B rasoo6pasuble NpoxyKTbI upespaTHsoc ~1% rermrana. U3 cmecu 
elTaHa C MpOMMJeCHOM B aHaJIOrMYHbIX YCNOBHAX %KUKUX yrseBOOpoAoB 
pasyeTca B 6—7 pas Combe (38% Ha B3ATHI rentan). 

‘Cnexyer oTMeTuTb, ¥TO Bce 4 OMbITa ObIH MpOBeJeHbI C OHOL UH TOT xe MOp- 
*M KaTaIu3aTopa, KOTOpbI TakKHM OOpa3s0M popabotas oKONO 8 Yac. 6e3 
‘eHepallnn. 

ANKuUNUpOBaHHe HOYTAHA OyTHLeHOomM. OnziTbl mposo- 
MHMCb CO CMECHMH, COsepKaBuumMu 16—18 06. % OyTHeHa UpH JaBeHHAX 
500 yo 1500 arm. B uHTepBasie TemnepatTyp 420—480° npn o6bemHOli cKOpocrH 


0 
5. Unctora npuMenaBiuxca OyTumeHa u OyTaHa Obla, COOTBeTCTBEHHO, 
tu 97%. 


Ta6Omuna 2 


XapakTepucruka 2KHLAKUX. UpoLyKToB no dbpaknuamM 


No T-pa | Tapa. | Bec. orx. O6bemu. 50—100° 100—125° OctatroK 


B °C |B aTM pxtax CKOPOCTb 
M. 5 
. Oy THIeH Ae ashore 6pomH. cht 6pomu. |, oObeMH. 
0 YHCJIO .) UHCJIO Jo B KaTa- 
mu3atTe nugate . ausate 


460 | 500} 5,2 5,7 14,8 | 90 37,3 oe Te? 
450 | 1000 | 5,2 oe 14.7 63 |* 42,0 38 | 43,0 
440 | 1500] 5.2 fe. 12.0 72 31,0 50 | 56,0 
480 | 500 4.5 4,2 16.7 - 326 57 | 50.5 
425| 500] 4.5 3,6 8,0 ae 37,3 98 | 54,5 
465 | 500 fe 8,4 16,0 57 21,4 60 | 62.4 
245 | 500 — 5,3 12.9 93 28,6 160 | 58,0 


V3 ta61. 2 BuyHO, ITO OKUAeMaA OKTAHOBAA (pakuNA CocTaBAeT 37 —42% 

yueHHoro KaTaH3aTa.‘59 Mi STOH (PpaKUHH ObIIH NOABeprHyTs! pekTupu- 

HH Ha KOsIOHKe B 47 TeopeTHYecKHX TapesoK. IIpu 9TOM Oba BbIeeHa 

an dpakuua 117—119°, u3 koTropoH nocae npomyckaHua Haj CHIMKareseM 

TyyeHo OKom0 20 Ma yrueBoqopoya MpesembHOrO XapakTepa Cc Ap 1 4012eu 

0,7158. 

MerojoM KOMOHHaIMOHHOTO paccesHuaA cBeTa MO YacTOoTaM B cM ?: 762; 

; 874; 825; 1040; 1064; 1147; 1167 u 1302, cooTBeTcTBy!oulHM aTsacy CIIeKT- 

3, ObWIO yCTaHOBJIeHO, UTO aHHaA (ppaKWMA B OCHOBHOM COCTOHT H3 3-Me-~ 
arelitaHa. CyeqOBaTesIbHO, aJIKHJHpoBaHue OyTaHa OyTHJIeHOM IpoTekaeT 
BTOPHYHOMY aTOMY yrulepoya 


CH, CH, 
CH, WaCL CHEM CH, & Git bt — CH) — CHy — CH, — CH, 
CH, CH, 

big Hy 


yeM OyTHJIeH pearHpyeT rlaBHbIM OOpa3soM B (opMe «-H30Mepa. 

‘V3 on. 4—6 Buquo, uTo c MOBbINeHHeM JaBseHHA OT 500 Wo 1500 arm. cofep- 
HHe HempeesIbHbIX B KaTaJIM3aTe MH YaCTH KaTaJIM3aTa, KuMawel Bpiue 125°, 
spactaer. CumKeHve TemmepaTypbl 0 425° (onbir 8) MpHBOAUT K 3aMejJIeHHIO 
HKIMM asIKHJIMpOBaHHaA HM 3aMeTHOMY MOBbIINeHHIO BbIXOa MPORYKTOB MOJIH- 
busauuu (6poMHoe YcIO0 OKTAHOBOM dpakUHH B STOM OMbITe AOCTHTIO 98). 
Jina Bbiicnenua nmopeyqenua ofuoro OyTHeHa B YCOBMAX peakUMH OblIH 
OBeCHbI OMbITHI C OyTHeHOM MpH 245 u 465° u aBsJeHHH 500 atm. B ONbITe* 
4 245° Obit MOMyYeH BbICOKOHEMPeACMbHbIM KaTaIH3aT — NPOAYKT NosMHMee 
3allMM OyTHeHa; CTeMeHb MpeBpalleHuA OyTHMeHa B %KUAKME MpOAYKTbI He 
sppiiiaia 8%. [pu 465° (onsir 9) crenenb mpeBpajenus OyTHIeHa B 2KUAKHE 
bayKTs! yocruraa 50%. Upu dpakuMoHHpoBaHuu 9TOrO KaTaJIM3aTa Ha KO- 
107 


jlouke B 28 TeopeTHuecKuX TapesOK Oba BbifeweHa OKTaHOBaA (paki 
(100—125°) B KonuyectBe 21,4 06.% c OpoMHBIM YncsIOM 60, YTO POBOPHT O 3} 
YHTeJIbHOM COjepxXaHHH B Hel MpeebHbIX YIrMeBOROPOOB. . 
V3 puc. 2 BuHO OoubuUI0e CXOACTBO KPMBbIX pasrOHKH KaTaJIM3aTOB, M0] 
YeHHBIX B onbITax 4 u 9. B yacrHocTH, B OOOHX cyyadx HaOwOMaeTCA OOpa: 
BaHHe y3kKOH (pak CT. Kr 


10, n.d ” ond 117—119°. Tlopuqumomy, 4 

ig 0° onbite 9 oOpa3yeTca 3-MeTY 
remtaH. 

sh of TloxasaHo (11), 4To 3-MeTE 

0 70 reTaH MoxKeT ObITb Ta 

50 HD MIpOAYKTOM Apyroh peakuHH 


nlepepacnipeyeseHuA BOAOPOY 
4 10 20 0 10 2 mn  oxtene-! (upu 450° Bmpucyn 
BHM aJHOMOCHJIMKaTHOrO Ka’ 

Puc. 2 ma3aTopa). Tak kak IDE 

KaTaIM3aTopa BCJIeACTBHE 

neoOpasosanua mocste 30-mMMHyTHOrO onbita 9 c OMHHM OyTHJIeHOM CocTaB 
25% , TO MOXKHO IpeAMONOKUTH, UTO MpeeIbHOCTb KaTaJH3aTa 3eCcb MOCTHTae: 
3a CUeT peakIluH MepepacnpeyeseHua Boopoya. B onbire 4 ormomeHHe yr 
KaTaIusaTope 3a 3 4aca paOoTbI cocTaBHsiO Bcero Mb 6%; B JaHHOM Ciy% 
peakUMA Mepepacnpesenenuad He OMKHA HrpaTb OONbUIOH POH. Y 4HTHIB 
TAKIKE TO OOCTOATEJIbCTBO, UTO B ONbITax 4—7 (ankuaUpOBaHHe OyTaHna OyTH 
HOM) BbIXO] OKTaHOBO tbpakuuH B 1,5—2 pasa Gombe, YeM B ONbITe Y, a Heli 
JI@IbHOCTb B 2 pa3a MCHbIIe, MOXKHO C YBCPCHHOCTHIO CKa3aTb, YTO KaTaJMss 
TOIYYeCHHbI “3 cMecH OyTHsIeHa ‘c H-OyTaHOM, MpeycTaBsleer COOOM riaBH 
o6pa30M IpoxyKT peakUHH aJIKHJIMpOBaHHA. 
Pe3yabTaTbI HalleH paOoTbl NOKasbIBaloT, YTO He TOJbKO HM3WIMe — Tra 
oOpa3Hble, HO M KHUAKUe HOPMAJIbHbIe YrIeBOAOpOAb! (MeCHTaH, TelTaH) coco! 
aJIKHJIMpOBaTbcea OneduHaMU. TlosTOoMy MOXKHO MpeANOORKUTS, YTO OOpasy 
WHuca B Mpouecce NepBUYHbIM MpOyKT aIKMIHpOBaHuA No_Bepraerca jad 
HeHWIeMY aJIKHIMpOBaHHlo OJIePHHAaMH. OTO ABJIAeTCA OMHOM U3 IPHYHH CIO 
HOrO XapakTepa auJKusaTa. 


VuctutyT opranuueckowh xumuu um. H. JI. Senwucxoro Tloctynuato 
Akafemuu Hayk CCCP 23 XII 1955 
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Hoxrnxagn Aragemun nayr CCCP 
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¢ XHMH #1 


Cc. HU. XPOMOB, Jl. A. KOHJIPATbEB, E. C. BAJIEHKOBA 
M akajemuk Bb. A. KASAHCKHM 


HTAKTHDBIE TIPEBPAINEHHS § 1,1’-AHMETHWJIQMUMKIOTEKCHJIA 
B TMIPHCYTCTBHM MJIATHHHPOBAHHOPrO YJ 


B uccneqopanuax b. A. Kasancxoro u A. JI. JIn6epmana m0 KOHTaKTHBIM 
eppamjeHiim 1|,1-7uMeTHIUMKMOreKcaHa B IPHCYTCTBHH TWiaTHHupoOBaHHoro 
JIA ObIMO MOKA3aHO, UTO STOT yrvieBOLOpO B YCMOBUAX JerusporennsalHoH- 
PO KaTaJIv3a MpeBpallaeTCA B TOYO, KOTOPbIt YacTHYHO MeTHMpyercs, 
pa3syAi oOpTo- HM MetTa-KcHombI (%). 

AHaJOrM4Hble NpeBpauleHuA B TPHHATLIX YCNOBHAX OMbITa MpeTepneBawrT 
Apyrue |-merus-l-aikwiuuksoreKcanbl. Tak, Ha mpuMepe c 1-merua-l-sTua0, 
MeTHJI-1-riponua- u 1-merua-1-OyTHauukKIOreKCaHOM HaMH ObIJIO YCTaHOBJIeHO, 
O B IIPHCyTCTBHM NaTHHUpOBaHHOrO yria, MpH Temmepatype 320° atu yrue- 
JOposbl MperepnesaroT JerHAporenH3saunio c OOpas0BaHHeM TOsyOMa HW COOT- 
TCTBYIOWUX MOHOAJIKMIOCHSOIOB, IpHyeM OOpas0BaBlINicA TOYO YaCTHIHO 
THIMpyetTca JO OpTO- HW MeTa-KcHJO0B (*). 

CpaBHuBand Mexyy ccoOoH mMoBeyeHue u3yyeHHEIX 1-meTHs-1-amkumMHKsOre- 
HOB B YCJIOBHAX J[erH{pOreHHsalMOHHOTO KaTaJiM3a, CuleqyeT OTMETHT, TO 
POCTOM YHCIa yrIepOAHbIX ATOMOB B AJIKHJIbHOM pafluKaJle YBeIMUMBaeTCA 
HOCHTeJIbHad IPOUHOCTh MOJICKYJIbI HCXOAHOPO yruleBofOpoya K KOHTAKTHBIM 
eBpalleHHAM, B IPHHATHIX HaMH ycloBuAX onbiTa. IIpH eruyporenusayun 
eTHuI-1-aIKHIUHKIOreKCaHOB TIpeHMYIIeCTBeHHOMY OTIIeMJeHHIO MOyBep- 
Ha MeTHJIbHad rpynta, a He Apyrou aKWJIbHbIM paquKa, YTO B KOHeYHOM 
eTe IIPHBOJUT K NOHHKCHHOMY BbIXOJy TOyOa B CpaBHEHHH C BbIXOJOM COOT- 
TCTBYIOWerO aAJIKHJIOeH3OAa. 

Ham ka3a0cb HHTepeCHbIM H3YYHTb B YCJIOBHAX JerHApOreHu3ayHOHHOrO 
\rasu3a noBeyeuue 1, 1’-quMeTHIAUUUKIOreKcHa — yrseBoqopoya CHMMeTPH4- 
rO CTpOeCHHA, WMerlollero B MOJeKyJIe [Ba YeTBeEPTHYHIX yrepOMHbIX 
OMa B J[BYX IMeCCTHUICHHBIX UMKIaX, CBASAHHBIX Mexy coool. 

| CuntesupopanHnpi Hamu 1,1’-QuMeTHIMUMKJIOreKCHJI + KOHTAKTHPOBaJICA 
yM Temmepatype 320° c 10% MaaTHHHpOBaHHBIM YyrvieM. M3 KaTauiM3aTa MeTO- 
IM XpoOMaTorpaupoBaHuA Ha CHIMKarese, (—bpaKI[MOHHpOBaHHeM HM BbIMOpa- 
MBaHHeM ObIJIM BbIJeeHbI: TOMyON, cbyopeH, |-meruu-1-cbeHumuNKNOreKcaH, 
\TO-TOMHNSeH30N, Aupenua uv 1-meruu-1-WHkmOreKcusMKIOreKcaH. 
—Tipumepuoe mpolenTHoe colepxKaHne yruieBoqopofoB B KaTasMsaTe CieMYt0- 
ee: TOyONa OKONO 70% , PuryopeHa OKONO 14% , opro-TONHGeH30Na OKOMO 4% , 
metuu-1-(peHumuakmoreKcaHa oKon0 4%, JudeHHa OKOJIO 6%, 1-merua-1- 
IKIOeKCHIMUKIOreKcaHa OKOIO 2%. 

3HauuTembHOe KOJIMYeCTBO TOJYONa B MpOAykTax KaTasu3a YKa3bIBaeT Ha 
, YTO pH KoHTakTMpoBaHnun 1,1’-"uMeTHAAMNMKOreKcHa C MaTHHHpOBaH- 
IM yrvieM lIpu 320°, Hapaqy Cc AeruAporeHusallueH, B OCHOBHOM, HeT pacilell- 
Hue MoseKkyubt 110 1,1’-yrmepoy-yraepoquol cBasu (CBA3b MexKY [MK1aMy). 

Dro aABseHWe HAaXOJHTCA B IPOTHBOpeyH C TpefWecTByIOWMMH HaOwoje- 
(AMM, COPIaCHO KOTOPbIM IIpeHMYIJe€CTBEHHOMY OTII[elJIeHHIO B YCJIOBHAX 
THporeHusalMOHHOTO KaTasH3a B TeM-MeTHAKUIUMKMOreKCaHaxX TNO]\Bep- 
eTCH MeTHJIbHad rpyuma, a CMOCOOHOCTh K OTIIeMJICHHIO aJIKHJIbHOM Ppylbl 
[eHpINaeTCA C YBCMYeHHeM B Hel YHCIa yrepOAHIX aTOMOB. Takoe HecooT- 
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BeTCTBHe, OYCBHIHO, MOKHO OOBACHHTb TeM, YTO pM AeruApor eHH3allMOHHO 
KaTanuse 1,1’-qUMeTHIAMUNKIOeKCHa, B pe3yIbTaTe B3AMMOACHCTBUA MOVJICKY 
jbl yruleBoopoya C KaTaM3aTOpOM, B OGOMX WeCTHWIeHHbIX UnKNaX 1,1’-7g 
MeTHAMUMKJIOPeKCHJIa BOSHHKAIOT CHJIbI, HallpaBJIeEHHble Ha pacillaTbIBaHHe H 
paspbiB OOmell AA STAX WHKOB yruiepOl-yraepoqHOH CBASH, YTO B KOHE4HO 
cueTe H IpMBOANT K OOpas0BaHulo TOMyONa KaK raBHOrO MpOAyKTa KaTasHse 

Oyuako MpucyTcTBHe B NpOAYKTaX KaTasM3a HeOO/bWuOrTO KOMYeCTBA Ty 
cbenuna, 1-merua-1-cennayuKnorekcana u |-mMeTuu-1-WHKJOreKCHJIUHKIOreKCay 
TOBOpHT O TOM, 4TO IpH KaTamuTHYeCKHX mMpeBpamenuxx 1,1’-quMerTH 
JMUMKAOPeKCHa OT CFO MOJIEKYJIbI OTULCNJIAIOTCA TaKKe, XOTA HW B HEOOJIbINO 
CTeneHH, OJHa WIH JBe MeTHJIbHbIe rpynubl. . 

Hanuuue (payopena B KaTaJIH3aTe CBAeCTEIbCTBYeT O TOM, YTO, Hapsayy C yK 
3aHHbIMH THMAMH peakIHi, IpH KOHTaKTHpoBaHHH 1’1-q7uMeTHIAMUMKJIOreKch 
C IWaTHHHpOBaHHbIM YrseM HeT OTPbIB OHOH MeTHbHOM Tpynubl Hu JM 
THPOreHv3alMA WECTHWICHHOrO WHKsa, a 3aTeM pyrad MeTHJbHAaA rpyumh 
MUrpupyeT B OpTO-NOMO*KeHHe, H OAHOBPCMEHHO C AerHApOrenu3sallvet BTOPO 
IWeCTHYICHHOFO KOJsIbIa MPOHCXOJUT 3aMbIKaHve B OOpas03aBIWeMCA OPTO-TOJIAY, 
6eHs07e HOBOrO MATHYIeHHOTO WHKa, 4TO HM MpHBOAUT K TomyueHH) 
(ryopena. 

JlaTepaTypHble JaHHble MOATBepXAaloT BO3SMOXKHOCTh OOpasoBaHHA Psye 
peHa 43 OpTo-TOMMMOeH30Na B YCMOBUAX JerHAporesusauHONHOrO KaTanusa (7 

MoxHo mpequo0KuTb, ITO OOpasoBanHe B KaTamHsaTe 1-meTus-1-cbeHH 
Wuksorekcana u |-meTuu-l-yHKNOreKCHWMKIOreKcaHa, MOBH]MMOMY, TMpoK 
XOJUT CsIeYIOWHM OCOpasoM: B MepBy!0 OYepeb OTUIEMIAeTCA OHA H3 reMHHadl 
HbIX rpymm c OOpas0BaHHeM MetaHa HU 1|-mMeTuu-1-WuKIOreKCeHHJIMMKIOreKcané 
KOTOpbIM 3aTeM TpeTepneBaeT JalbHeliwee NpeBpamleHwe NO ABYM HanpaBud 
HuaM. Bo-nepBbIX, MPOHCXOAUT JabHehwman eruqporenHusalua wecTuwey 
HOrO KOJIbUa, JIMINCHHOrOTeMHHAJIbHOH MeTHJIBHOM rpynmbl, H OOpa3s0BaHy 
1-metuu-1-cbeHHIWHKIOreKcaHa, a BO-BTOpbIX, 1-MerTus-1-WuKNOreKCeHHIUM 
JloreKcaH IpeTepnepaeT «HeoOpaTuMbl KaTamH3» no H. JI. Semuuckomy, B pe 
3yuIbTaTe yero OOpasyetca 1|-mMerus-1-WHKIOreKCHJIMMKIOreKCaH MH BHOBb. | -Mé 
THuI- 1-(peHHJILMKIOreKCaH. 

TlonyyeHHbli SKCIepHMeHTaIbHbIM MaTepHas MOSBOMAET IIPHBeECTH cuIeyK 
UlyIO BOSMOXHYy!O cxeMy MpeBpaimenut 1 ,1’-quMeTHIAMUNKIOreKcua Ip KO 
TAKTHPOBaHHW ero C MJaTHHHPOBaHHbIM yruiemM pH 320°. 


fd Beewerene sc. 


QKCNeCPHUMeHTAAbHAA Me ihre Cr Ses 


Cuutes 1,l’-7umMetTunaguunukaorekcuaa. M3 nmukanorexce 
HOHa M MeTHMarHuliMoyusa no peakuuH Tpuubsapa Obl cHHTesMpoBaH |-Mé 
THIMAKIOPeKCaHos-1, KOTOPbIi BCTPAXHBaHMeM Ha XOJIOMy C COMAHOH KUCOTO 
Obl MpeBpawen B 1-xnop-1-meruauuksorekcan. Tlomyyenupiii xnopH, B3aHnMt 
elcTBHeM C MarH¥eM B S*HpHOM pacTBope Obi NpeBpaulen B peakTus [punpapé 
3aTeEM NOOABJIAOCb MONAPHOe KOMMYECTBO SApUpHorO pactBopa 1-xmop-1-meru 
WMKJOreKcaHa, KpOMe Toro, B CMe€Cb B KayeCTBe KaTasIM3aTopa oOaBsAMe 
MEC\HbI€ CTPy2KKH HM TWWaTeJIbHO BbICyIIeHHad NOyXMOpucTad Meyb. Peakyuol 
Haw CM€Cb IIporpeBaslaCb pH TeMilepaType KHNeHHA acupa [Boe CyTOK, 3arTe 
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JOBHaA MaCCa Supa OTTOHANACh, B peaKIUMOHHYIO KoOy MpHAMBaNcA cyXoit 
AYO, NOce Yero CM€Cb MporpeBasacb B TeyeHHe 8 yac. WpH TemnmepaType 
menua Tosyona. Tocne pasio%KeHuA peakWHOHHO! cMecH, OTTOHKH apupa u 
Ayoula OCTATOK KHMATHICA C MeTaJWJIHYeCKHM HaTpHeM H (ppakuUMOHMpoBaucs. 
Id yAasleHuA MpHMeceH HelpefeJbHbIX yrvieBoqopoyoB nowyyenupili 1,1’-qu- 
THIAUUAKNOPeKCH ObiI MOWBeprHyT XpoMmaTorpaduyeckolt aycopOunn Ha 
JMKareJe, a 3aT€M BHOBb NoyBepraJica Neperouke B Bakyyme. Ilouryyeu 1,1'-qu- 
PTHJI MUM KJIOTeKCH C BbIXOQOM 15,2% oT Teoperuyéckoro. T. kun. 99,5—100° 
MM); n° 1,4920; d** 0,9045 MRp 62,32. Bpruncneno qua CyyHo, MRp 62,45. 


jHatineHo %: C 86,54; 86,67; H 13,34; 13,35 
Cy4Ho5. Burunceno %: C 86,51; H 13,49 


1,1’-T]umetunqunuksorekcul B WHTepatype He onucanH. 
KatanmuTuueckuve npesppameuua 1,l’-tuMetuagu- 
KIOrekKCHaa. B katTanuTHyeckylo TpyOKy momemjasoch 60 ma 10% 
[aTHHHpOBaHHoro yrus, HU 32,2 r1,l’-quMeTHA,MUNKOreKcua IIPOBOHJIOCb: 
A KaTanu3aTopom mpu 320° (6e3 rasa-HocHTeA) ¢ O6beMHOM CKOpocTHHO 0,2. 


8YJbTATbI ONbITOB MpeACTaBeHb! B Tab. 1. Pe3symbraTbr ra3soBoro aHnawmusa: 
q { 
2 90,8%; CH, 8,9%. 


Ta6auna 1 Ta6Oauna 2 
5 Koumm4. BBI- Ipeneupt : 
oBeje- n20 nenupwero-| Bec mosys. Ne BLIKHNaHHA 20 q2o Bec 
-* D ca raga. | KaTauiusata pak- B °C mpu Nn mn 
KaTanusata Sear Br nui ane ENes 


1,0175 18945 | 24,9 1 90—95° 1,9228 |0,9392! 0,90 
41,5200 7835 22,6 2 95—110° 14,5625 — | 0,20 
1, 5247 980 24 2 3 140—115° 41,5999 |0,9973! 0,85 
4, 115—145° |Kpuctasp] — | 1,40. 
1 OctaTok 0,30 
Cymma.. 27760 BH noTepu 


Ipu ppakuuonupopannu XUAKOM uacTH KaTamusata ObI0 BHIemeHO 14,5 r 
~meBoqopoya c T. KUM. 1O9—111° (756 mm); n® 1,4967; d° 08665. ConoctaB- 
PHHe KOHCTaHT 9TOM (PpaKWHH C JHTepaTyPHBIMH AaHHbIMH AVIA TOyOua 0-~ 
ISbIBaeT, UTO OHA COCTONT H3 TOyoNa. HuTpoBanHHeM sToH :pakUHH MowyyeH. 
aTpompoyykT c T. mu. 69°. CmMemanHaa mpo6a muaBlenua c 2,4-(MHUTpO- 
WIYOIIOM elpeccHH He Jawa. 

Octapuasaca mocie BbIeeHHA Tomyoma yacTb KaTamu3ata (6,6 r) Opa 
YIBeprHyTa xpoMaTorpaduyeckoH acopOunH Ha CHIMKarele AA oOTAeme- 
1A HaTeHOBOM YacTH KaTaIM3aTa OT APOMATHYECKHX yruleBoqopogos. B pesysb- 
Te XpoMaTorpapupoBaHHA Oblwio nOyyeHO 0,45 r HasTeHoBorO yruleBoxopofa’ 


T. Kum. 103—105° (9 mm); np 1,4815. 

_ Cya m0 KOHCTaHTaM, STOT yrmeBOROpod HAeHTHYeH CO CIelMaNbHO CHHTE- 

IpOBaHHbIM Hamu 1-MerTuJI-1-lMKMOreKCHJIUMKJIOreKCaHOM, KOTOpbIM MOuy- 

Wicd THApHpoBannem |-MetHI-1-cbeHHMKTOreKcana Hu OOnaan T. ku. 104,5— 
5° (9 mm); ns 1,4824; d?> 0,8897. 

Apomatuyeckas 4acTb KaTau3aTa, MOyYeHHasA pH xpoMaTorpadupoBanHuH 

cumukarese (6,0 r) Aud oTAeNeEHHA OOpasoBaBLUIHXCA IPH KaTaJM3e KpHCTal- 

AYECKUX YPIeEBOMOPOAOB, NoABeprasach OXa*KeHHIO CMeCHIO alleTOHa HU CyXOH 

sjeKUCOTHI. B pesyuibTaTe BbIMOpaxKHBAHUA ObwNO BbIJeMeHO 2,30 r KPHCTAJJIOB, . 
TOpble Nocse NepeKPHCTaINM3aHH US CHMpTA MaBHJHCb MIpH T. M1. (puryopena 

[4° (4). Cmemanuas mpo6a naBseHHA NOJYYeHHbIX KPUCTAJJIOB C YHCTHIM (pul yO- 

2HOM jlellpeccHH He aula. 

| HesakpuctamMs0BaBilascd apoMaTHYecKad YaCTb KaTasu3aTa (3,7 1) Obita 
ac(ppaKUHOHMpoBaHa B BakyyMe. Pe3y.IbTAaTbI pasrOHKH MpeACTAaBJCHbI B TaOu. 2.. 
GTA 


Ileppaa m@pakunua (rt. Kun. 90—95° (5 MM)) TO CBOMM KOHCTaHTa 
cootserctayet 1-metua-1-ceHunmuknorekcany, Aa Koroporo H. I’. Cuyopor 
yxaspipaer (5) 7. Kum. 93° (5 MM); np 1,5210; dy 0,9392. 

Bropas ppakuua (rt. kum. 110—115° (5 MM)) Aaa KayecTBeHHO! 
ompeyleeHus COCTaBa apOMAaTHUeCKHX YreBOAOPOMOB, CoepKallMXcA B Hel 
Oblia OKUCIeHa WepMaHranaTom Kaa (°). [Ip oxucnenuu 0,8 r PpakunH Nom 
yeHo 0,3 r KMCuOTEI c T. Ht. 112—114° (mepekpucTanmM30BaHa H3 STaHOJa 
KonctaHTbl NOJlyYeHHOH KHCJIOTbI XOPOWO COBMaawT C MHTepaTypHbIMU Jak 
HbIMH JIA OpTO-peHHIGeH30HHOH KUCJIOTHI, LIX KOTOPOM yKa3bIBaeTCA T. Td 
113 5-4 5°): 

PesybTaTbl OKHCJICHHUA aloT OCHOBAHHe pesnoaratb, YO 3-apdp aku 
B TrlaBHOH CBOe@M 4YaCTH COCTOHT M3 OpTO-TOJMIOeH3ONA. : 

Vs 4-# bpaxKkuuu (tr. kan. 115—145° (5 mM), ApoOHOH peKpucTanmMse 
uel U3 BOJHO-CMMpTOBOrO pacTBOpa OblwIO BbIeIeHO 0,8 r Aupenusa c T. WY 
69° u 0,2'r dayopena c T. na. 113—I114". 

CmemaHHad mpo6a maBJIeHHa BbIJeeHHOTO JupeHHia C YHCTLIM MPeHHJIO 
AenpeccwuH He Jawa. 


MocxopceKui TocyapcTBeHHbI yHHBepcuTer Iloctynuao 
um. M. B. Jlomonocosa ; 30 XII 1955 | 


UHMTHPOBAHHASA JIMTEPATYPA 
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XHMHA 


# 


M. ® IWOCTAKOBCKHH u JI. A. KOUKHH 


HCCJIEXOBAHHA B OBJIACTH CHHTE3A MW MPEBPAUIEHHA 
BHHHJIOBbIX COEXIMHEHHM KPEMHHS. 
WHTES BHHYJIAJIKHJIQHXJIOPCHJIAHOB B3AHMOAEHCTBHEM 
AJIKHJIUXJIOPCHJIAHOB C ALLETHJIEHOM 


3 (II pedcmasazexo akademukom B. A. Kasanckum 25 II 1956) 


BunuJoBble coeqHuHeHHA KpeMHuA cTpoeHus” CH2=—CHSiRg, rye R —ravsong, 
KHJI JIM apHJI, ABJIAIOTCA HOBbIM KJIaCCOM BeLI€CTB, IpeACTAaBJIAIOWUX HCTOU- 
K TOJyYeHHA pa3sJIMYHbIX TOJIMMePH3yIOWlHXcaA MaTepHasoB. CuHTes 9sTHX 

€CTB OCHOBaH Ha B3aHMOJeliCTBHH alleTHJIeHa H BOOpoAcoyepxKamux 
KW(apHJI)CHaHOB HH UX ravlOHAONpOHsBOHEIX. Peakuua mpoTeKaer 


CX€Me: 
1. CH= CH+HSiRk3s —~ CHe.= CHSiR3. (1) 


Ha TpuMepe MeTHJI- H STHJIJUXJIOPCHJIAHOB HaMH OCYUICCTBJICH CHHT€3 BH- 
WaAJIKHJI IM XJIODCHJIAHOB: 


2. CH=CH + HSiCl, > CH, = CHSiC1,, (II) 
R R 


R=CHs, C2H;. 97H coemuHeHHA MOrYT ObITh TaKXKE MOMYYEHHI IPH MOMOLLLU 
THHH- UW MHTMMOpraHHyecKHX CoeqHHeHHH. . 

Oyun 43 WpeycTaBuTeneH STOrO Kmacca BHHHTpHxsopcuiaH CHe=CHSiCls 
Wyuaicad HaMH paHee MIpAMbIM CHHTe€3OM TIpH B3aHMOeHCTBHH XJOpHcToro 
Hula HW civiapa KpeMHua u Megu (?): 


. Beil CHCIA™ Sth CH CHSIC eC sr oH. (III) 
~Hau6oee o60CHOBaHHbIM H TepCieKTHBHBIM CJIeqyeT CUHTATb MeTO Mowy- 
4H BHHMJIOBbIX COeAHeHHi Kpe€MHUA yTeM B3aHMOselcTBUA alleTHIeHa 
ITBETCTBYIOINUX BOJOpoAcosepxawAx cHianos (1) u (Il). Yanrpwas BEICOKy10 
AKI[MOHHY!O CIOCOOHOCTb alleTHIeHa H ero JOCTYMHOCTb KaK XMMUMYeCKOrO 
pba (?, °), MbI HcceqOBaNIH YCOBHA BHHWIMpOBaHHA aK QUXOPCHIaHoB. 
HOCHTe/IbHO 93TOM peakUMM HeT OCTATOUHBIX JMTepaTypHbIX JaHHbIX. 
feeTCA CMHCTBeHHOe yKasaHue BapKxapya u Kpu6aa (°) 0 BOSMOx*KHOCTH 
MCOCMHHEHHA alleTHeHa K xsopcumany. Mmerorcsa HeqaBHO OnyOJIMKOBaHHbIe 
TCHTHbI€ J[aHHbIe, YKASbIBaIOIHe Ha BO3MOXHOCTb B3aHMOJeHCTBHA alleTH- 
4a C HEKOTOPLIMH BOAOposcofepxKalMMu rasovACMaHaMu C TIpHMeHeHHeM 
ATHHbI Ha ucteprupoBaHHoM yruvie (°). OqHakO BbIXObI MU YCMOBUA CHHTe3a 
rOpOM He yKa3blBaloTca. BsavmMoyecTBHe MeTHIUXJOpCHaHa H alleTHJIeHa 
muTepatype He OMHCaHo. 

IIpu ucceqopaHuH B3aHMOJeHCTBMA BOROpoAcoyepKawlMxX asKMJTasouy- 
JaHOB C AUeTHJICEHOM HaMM yCTaHOBJICHO, TO HaWJyYlHe yYCIOBHA CO3arorcH 
A TIPOBeCHHU peaKUHH B MpHCYTCTBUM KaTaJIMTHYeCKHX KOMMYECTB MaaynAa 
BTOKaBe pu Temmepatype 170—180° B TeyeHHe HECKOJIbKHX YacoB. Ucxor- 
H aNKUIUXNOpCHNaH 3HAYMTebHO pacTBOpAeT rasooOpasHblt alleruieH 
Ke IIPH KOMHAaTHOM TeMMepaType. ITO MOsBONAeT MaBaTb HEOCOXOUMOE KOJIH- 
TBO alleTHJIeHa MH MpOBOAHTb peaKIMiO IPH OMHOKpaTHOM HarpeBaHHH aBTO- 


TAH, vr. 109, Ne 4 Pale) 


KylaBa C peaKWMOHHOl cmMecbio. AleTHIeH pasOaBlaeTcCA NapaMu ae 
cHulaHa, 4TO CO3qaeT SOesonacHble YCOBMA NpOBeeHHA PeakKUMH B ABTOKJAB 
Hawumu onbiraMH ¥CTaHOBJIeHO, YTO B KayeCTBe KaTaJIM3aTOPOB peak 
BUHMIHpOBaHHA, KpOMe Masaqua, MOryT ObITb IPHMeCHEHbI HUKEJIb, acpupa 
TpexcpropucToro Oopa, WwaTHHHpOBaHHbIM yrouib. B cayyae IpHMeHeHHA Ta 
THHHPOBaHHOPO YT, CHHTe3, 10 CpaBHeHUlo C MaJaqWeM, OCYMCCTBIACTCA Tl 
6oulee BLICOKUX TeMIepaTypax; pH S9TOM HaOslOaloTCA BECbMa He3HayHTeJIbH 
BbIXOJbI BHUHMUAJIKMJIMraOHACHaHOB H OobWOe OOpasoBaHHe CMOJIMCTBL 
a TakxKe H TBEPpJbIX MpOYKTOB. . 
UcxoHbIMY COC{MHCHHAMH JIA BHHUIHpOBaHHA ObLIH MeTHJI- HU STHIQUXIOP 
CHJIAHbI, MOydaeMble IIpAMbIM CHHTe8OM (°), CTaBLUMe B HaCTOAIWee BPeMA BONE 
JOCTYNHBIM CHHTeTHYeCKHM cbIpbeM. B KayecTBe HCXOJHbIX COeAMHEHHH MON 
ObITh PCKOMCHOBAHbI TAKKE PasJMUHbIe AaJIKWJICHMAHbI CTPOeCHHA RnSiH (qn, 
rye R —ankua uu apun, pasmmuHbIe cumoKcaHoBble R,Si—O—SiR, 4 
H H 

CHJIMJIaMHHOBbIe coequHeHuA R,Si—NH—SiR,, T. e. coeqHHeHHA, cose 
H H 

*KallWe MOXBHXKHOM BOJOPOMHbIM ATOM, HeKOTOPble MpeCTaBUTeIH KOTOPBI 
ObIIH MOJyYeHbI HaMH. 
BYHHAUpOBaHHWe MECTHAAUXNOPCHMaAHA BUPHUCY 
CTBHH UaaTHHB Ha yruae. B aproknaB u3 HepKaBeromleH CF 
JM emkocTbio 0,5 J momenmjanocb 90,0 r (0,78 r-MomaA) MeTHIAUxXNOpCcua 


(vr. Kun. 40—42°; d;° 1,1047; comepxanue Cl 61,28%) u 0,3 r TOHKO_UCHepcHol 
yraa c4,0% Pt (0,013 r Pt). SaTem BBoquJICA alleTHJIeH; ABTOKIAaB Bpallald 
10—15 muy. 4 cHoBa JOOaBsascA aueTuseH. [Jocme 3Toro aBTOKNaB Bpallad 
emje 40—50 MHH. MW ONATb BBOJMICA aleTHeH. BcmeqcTBHe CHAbHOrO pacTB 
PeHHA alleTHseHa B MeTHJIJAXIOpCHaHe YAaBasOCb BBOJUTb Ao 20—30 a ras 
o6pasHoro aueTumena. Bpamjaiouiica aBTokslaB HarpeBasica JO TemnepaTyp 
180—200° B TeyeHHe HECKOJIbDKHX 4aCOB, Mocle vero OCTaBIANICH Ha HOU 
Hayao peak pervcTpHpyeTcA 3HaUHTeJIbHbIM CHHKCHHEM JlaBJICHHA B a 
TOKIAaBe. 

Ilocne oxmaxKJeHHA aBTOKIaB pa3srpyXacA H MpOAyKTb peakuUMUN pas 
HAIHCb Ha (paKUHOHHOH KOIOHKe 15—20 TeopeTHyecKHX TapelOK cHaya 
IIpH aTMOc(epHOM JaBJIeHHH, a 3aTeM NO BakyyMOM. Baim mowyyeHbr dpa 
WMH c T. Kun.: 1) 40—43° (742 mm), 30,2 r; 2) 43—82° (742 mm), 2,5 
3) 82—91° (742 mm), 0,6 r; 4) 91° (742 mm), 2,8 r; 5) 48—82° (15 mm), 2,4 
6) BblcokoKunamMe ocraTKH 14,6 r. Opakuua c T. Kun. 40 —43° nope 
cTaBIAa COOOH MeTHIUXIOpCHaH, He BowequMmH B peakunio. DpaKkt 


c tT. kam. 91° npu 742 mm (np 1,4270; di 1,0868, MRp BeruucneHo J 
Cali siCls 33,705 MR, Hatiqeno 33,33) coqepxKana canine aa 


CHs(CH2=CH)SiCle (Barxoy 3,2% Ha IpopearHpoBaBlIMi MeTHAUXNIOpCHTaR 


Halineno %: C 24,90; 24,99; H 3,94; 3,91; Si 20,24; 20,20; Cl 49,74; 49, 
CsHgSiCle. Baruncseno %: C 25,53; lak SPATE Si 19,89; Cl 50,26 


; JIutepatypubie yaHHbre yaa CHs(CH2=CH)SiCle: 1. Kun. 92—93 

dee lnO85e (7) =. 

BbicoKOKUNAMMe MpOAyKTbl CHHTe3a MpekcTaBsaH coboli TePMOMJAaBKy 
OecTALyIo, YepHy!lo CMOsY, OOmaqatonlyio aresHOHHbIMM cBOlicTBaMH. 

BUHHYAUPOBaHWve Me€THARUXTOPCHAAHA B npucy 
CTBHH Haamagusa. B aproknaB momMemanuch 86,3 r (0,75 r-MouI 
MeTHIAMXNOpcHnana uw 0,8 Lr Maiwaqua Ha OKHCH amtomunusn (Pd—AleC 
cC coqepKanvem 0,5% nannaqua (0,004 r laswaqua). Sarem mojapasH 


* Wlonyyenue MeTHABHHUALNXIOpcHnana Xepnom (7) B HHAMBHAyanbHoM cocTosH 
MpeAcTaBAeTCA COMHUTCIbHBIM BBUAY TOPO, YTO OH NOwJyYacd MarnHiopraHHyecKuM Ct 
TeSOM H3 BUHUNCHANTpUxXNOpHya (T. KUN. 94,0—96,0°), oTgeneHHe KoToporo u3 pe 
WHOHHOH MACCbI 3aTPyHHTeIbHO BCJleACTBHe OM3KHX TemlepaTyp KHMeHHA. 
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28 sm allerumeHa, Kak OblmO onucaHo Bbuue. ABTOKTAaB HarpeBaJica 
70—180° B TeyeHHe HecKONbKHX YacoB. Peakuua MpucoequHeHUA aleTu- 
HauwuHallach ye mpH 170°. IIpoxyxtb! peakunu npeycfapasaau co6ott 
-O TlAXHYIULy!0 TEMHOKOPHYHEBY!O XUAKOCTb, H3 KOTOPOH Obl MOJy4eHBI 
yroulue (ppakuun: 1) T. Kum. 40—43° (746 mm), 30,8 r; 2) 43—88° (746 mm), 
T; 3) 88—92° (750mm), 18,0 r; 4) 32—84° (6—11,0 mm), 10,0 r; 5) BpIcoKo- 
mM octaToK. Ileppaax dpakuuA UpesctaBana coOol HcxO_HuBIi MeTHI- 
TOPCHJIaH. " 
[perba paxuus c T. Kun. 88—92° (750 mm), 18,0 r (n'¥8 1,4270, d2° 1,0870) 
ANaCb MeTHJIBHHHJIAUXJIOpCHsaHOM (BbIxO 23,0% or Teoperu4ueckoro). 
KIA C T. KH. 32—84° (6—11 MM) comep2Kana, MOBHAUMOMy, MpomyKTEI 
SOCMMHeCHHA alleTHJeHa K MeTHJJUXNOPCHaHy pa3JIMUHO! cTeneHH HeHa- 
e€HHOCTH. 
HHHAMPOBAaHWMe 3THAAUXNOpCHNaHa B NpucyTCTBHH 
ITHHbI Ha yrae. IIpH Bunuaupopanun 90 r (0,7 r-Mona) sTunqH- 
euiana (T. Kum. 74,5° /752 mm, 1p 1,4129, dj°1,0849, Cl 55,0%) B 
yrctsuv 0,3 r yraa c 4% mnaaTHHE (0,012 r anaTuHbI) NpH TemMepa- 
» 180—200° BreyeHve HeCKOMbKUX YaCOB NoyueH NpoyKT, upH cbpak- 
iMpOBaHHH KOTOpOrO Bbielenbl (PpakyHH c T. KuN.: 1) 7O—75° (750 mm), 
T; np 1,0845; d7°1,0836; 2) 80—118° (750 mm), 3,0 r; 3) 118,5—119,5° 
MM), 5,0 r; 4) 80—200° (2,5—3,0 mm), 8,01; 5) BEIcokKOKHNAMHM octTa- 
22,0 r. Ileppaa cpakuua mpeyctaBiana coOol sTumpuxmopcusan, He 
emu B peakunio. Tperba pakuun o6nanana np 1,4385; di’ 1,0664 u 
pKalla BHHHITHIAUXIOpcusiaH (C,H,;) (CH, = CH) SiCl,, MRp Beraucaeno 
-C,H,SiCl, 38,89; MRp ualineno 38,22. 


Hatigeno %: C 30,90: CIOS. 93 so dO Sine 14s AO. Cleo, 10saAo. 60 
iCl,. BrruncaeHo %: C 30,98; lak Galop Siete Cl 45,74 


7 


d 


TutepatypHbie faHHbie gaa (C,H;) (CH, =CH)SiCl,: tr. Kun. 122,0° 
MM), do, 1,058, n3 1,4405 (°). Brixom BUHMISTHIAUXMOpcHana cocTaBuAn 
o 3,6%. Bricokokunaujuu octatoK 22,0 r (Bprxom 16,0%) UpexctraBaaa 
UM vepHy!lo TepMOMMAaBKy!O CMOJIY, PacTBOpHMy!0 B alleToue, s*pupe. 
3HHUTUpOBaHHe 9THUAAUXAOPCHAaAHA B NpUucyrT- 
HH Mra ran bMenha yrie, BSATON B Ma2TOM KOH ¥ e- 
;e (0,004 rnaatuub). [lpm nposeyqenuu sToro mpolecca B IpucyT- 
a MaJIbIX KOIMY¥eCTB TaTHHp! (0,004 r) axe MpH TemMnepaType 230° B Te- 
ie 4 yac. peakUMA BUHHJMpOBaHHA MpakTHYeCKH He MpoucxofUsa: ObI0 
SJICHO © JIHUIb + He3HaYHTebHOe KOJIHYeCTBO BHHUJSTHIAUXMOpCHsana. 
BHAA UaCTb ITHTUXMOPCHaHa BOSBpallalacb HeH3MeHHOH. 
PHHUMAUpPOBaAHHe ITHAAUXAOPCHMAAHA B NpPUcyT- 
‘MH Wannmagqua Ha OKHCH adiomMuHUA (Pd—Al203). 
BTOKIaB moMemam 70,0 r sTHAqUXNOpcHaHa H 0,8 r TOHKOANCHepcHOoro 
[aM Ha OKHCH aJIIOMHHHA C CosepxKaHHem 0,5% nannagqua (0,004 r man- 
a). Ilocne pBeqenua 37 J alleTHJieHa aBTOKaB HarpeBaJIcA JO 160—170° 
qeHUe HeCKOJIbKHX 4acoB. Yxe pH Takoli TemMepaType HaOmOJaocb 3a- 
oe cHHxKeHHe JaBleHuaA. PeakunaA MpHcoeqHHeHHA alleTHIeHa K STHJIH- 
CHJIAHY IIpOTeKaeT 9K3OTEPMHYECKH H TpeOyeTcH CTPOrMH KOHTPOMb 3a NOL- 
‘aHHeM HeoOxoyuMolt Temnepatypbl. Moce dppakwHOHMpoOBaHHA Obi M0- 
HbI cJleqyiomue dpakuuu: 1) tT. Kun. 70—75° (750MM), 28,0 r; 
—100°(89—90 mm), 21,8 r; 3) 105° (14,5 mM), 2,4 r, Hal 4790, d; 1,1870; 
121° (12—13 mm), 10,0 r; 5) 125—140° (11,5—12,0 mm), 11,9 r; 
ICOKOKHMAMHH ocTaToK 2,6 r. 

leppaa dpakuua c T. Kum. 70—/5° (750 MM) npeqcTaBasaina co6o0H 9STHJI- 
OpcHaH, He BOMeMUMH B peakumto. M3 ppakwuu ¢ 7. Ku. 94—100° (89— 
M) IPH BTOPHYHOM (ppaKI{MOHHpOBaHHH ObINO BbIAeMeHO 19,9 r BHHUI- 
quxsopcuiaHa (BEIXOA 30,5% OT BoleAuIerO B peaKUMIO ITUAAMXNOPCH- 
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mana). Us @paxuun ct. Kam.125—140° (11,5—12,0 mm) mpu BropH4HoM (paki 
HHPOBaHH ObIIO: BbIeeHO COeqMHeHHe C T. KHIM. 140° (10,5 mm), 4, 
(n® 1,4869; d21,1910), nosuqumomy, C2H, (Cl),SiCH2CH2CH=CHSi(Cl)sC: 
MRppHatiqeno 75,05; MR, BbrancieHo AA CoHygoieGl, 15,0; 


Hafigeno %: C 30,54; 30,69; H 5,22; 5,28; Si 18,07; 18,12; Cl 44,13, 4 
CgHigSigCl4. Beraucneno %: C 30,97; tel Be ilG Silents Cl 45,70. 


BpicoKOKHNAWHH ocTaTOK 2,6 r mpeyqcTaBas co6ol BaAsKYyIO, TeMHOrO IE 
TEPMONABKYy!IO CMOWY. 


VMuctutyT opranwueckoh xumuu uM. H. JI. 3enmuckoro Tlocrynu.10 
AxkajlemuHw HaykK CCCP 25 II 1956 
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XHMHA 
H. TI. LUYWIEPHHA, M. FO. JIYPbE u P. 9. JIEBHHA 


AH3THJIMPOBAHHBIE KETOHbI B CHHTE3SE HEMPEJIEJIbHbIX 
6-JIAKTOHOB. HOBbIM METOJ| CHHTE3A «-MMPOHOB 


(II pedcmasaeno axademuxom A. H. Hecmennosum 19 XII 1955) 

B Haliux mpeAbiqyujux cooOmeHHAX ONMCaH CHHTeS HelmpeebHbIX O-s1aK- 
op: A 9,10-rekcarugpokymapnua (3,2) u 5,6-uuKmoneHTaHo-3,4-quruypo- 
upoua (*). B nacTosieli pabore usyyanocb OpOMHpOBaHHve STUX MaKTOHOB. 
JO YCTaHOBJIeHO, ¥YTO IIpH jelcTBHH OpoMa Ha HeNpeesIbHbIe MaKTOHbI 
IJCHCHPOBaHHbIMH UMKJIaMH OOpasyloTCA KpHCTasMYeCcKHe JHOpoMuybI, 
Opbie pH NeperouKe B BaKYyyMe, B TOKe Cyxoro BO3Ayxa, JIEPKO OTIUeMAIOT 
| MOJI€KyJIbl OPOMUCTOrO BOAOpoFa UH MpeBpallaloTcA B COOTBeETCTBYIOWIHe 
mpoust (I u II): 5,6-yuxknorexcaHo-x-mupoH (5,6,7,8-TeTparHyqpokyMapuH) 
), 6-H KJIONe€HTAHO-%-THpoH. 


Takum oOpasom, OpomMupoBaHve HelMpeeIbHbIX 6-JlAaKTOHOB B YCJIOBHAX 
YICTBHA BATH C JambHelmel MeperoHkoH OOpasyroulNxcd HOpOMUAOB 
KET CJIY2KHTb MCTOJOM TlOyYeHHA TpyAHO OCTYMHBIX &-NHPOHOB. 

TlonyueHHble MHpOHb!I MpesCTaBJAIOT COOOH BeCbMa YCTOHUHBBbIe BellecTBa, 
oGecriBeynBaloulHe OpomHy!0 Boy. CrpoeHHe HX OblIO MOATBepAXeHO Tem, 
TIP ClWaBseHH UX C MaJIEHHOBbIM aHrHApHAOM (a TakxKe pH HarpeBanny 
[MM B TOJIYObHOM WIM KCHJIOMbHOM pacTBope) MOyyaloTcH BOMHBIE 


S (pore 
a CHCO CO co, ce 
tak | SoS 20 = 20 CHCO he 
CO CHCO co cO | >So 
SS CHCO 


il 


A CHCO | cO_ -co, ee 
9 4 i Som Se) 2 
Be 0 CHCO * co co 


147 


ayaykte! (III u [V), o6pasoBanue KOTOpbIXx oO6YCJIOBJIEHO HO ae 
peakIHAMH: NpHcOe{MHeHHeM MaJlevHOBOrO aHrHApHa K q ae 
a-TIMpOHa, OTINeMJICHHeM YIJICKHCJIOTHI OT o6pas0BaBluerocA M Way Ka 
MIpHCOeHHeHHeEM BTOPOH MOVIeKYVJIbI Mater ee — 

CneyyeT OTMCTHTb, YTO BbIeeHHe YIrvIeKHCJIOTHI oe peaky ioe i ; 
uO UpesBbIYaHHO JerKO, ake pH HarpeBaHuu AO (B ee ona 
cTBOpe) H 3aKaHYMBalOCcb yxKe NOCHE 2-yacoBoro KHNAYeHHA es el H 
cMecu pu sTol Temiepatype. Takum oOpasoM, B STHX yCNOBMAX (Harp Bal 
B TOMyOMe, KCHMONe cilaBJIeHHe) HaM He yJ{aslOCb BbIJeHTb a AyKTOB, on 
YaIOUUX MpHCOeMHEHHIO OMHOM MOseKYyJIbI MaJIeMHOBOrO aHrHApHa K Mod 

CIICHHOrO &-THpouHa. 

anes een Fr aOreECeRON H 5,6-IWMKJIONeCHTAaHO-&-TIMpOHa B pe 
IM C MaJICHHOBBIM AHTHAPHAOM OTMHYAeTCH OT MOBEACHUA APYTHX COCAMHE! 
aToro psa: CaMoro &-IIHpoHa (KyMaJIMHAa), mee eae MeTHJIOBG 
pupa KyMaNMHOBOM KUCJIOTHI; Kak NOKasaJIH Jiusape u Anpyep (*), 9TH 7 
POHbI IIpH HarpeBaHHH C MaJI@HHOBbIM aHTHAPUAOM B TONYOMbHOM pacTBope fai 
MOHOAMYKTbI, H JIMUIb MpH 24-yacoBROM HarpeBaHu B KCHJIOUIe opore 
oTIenmeHHe yruieKucmoro rasa WH OOpasoBaHHe JBOMHOTO afyKTa. Tpoe 
NOJLYYCHHBIX HaMH J[BOMHBIX aAyKTOB (III u IV) Opiio nNOoATBep»xyeHO rHyy 
JIM30M HX B YeTHIPCXOCHOBHBIC KHCJIOTbI (OCHOBHOCTb ONpefesAaCb THTPOBAHH eN 
OXapakTepHsOBaHHble MNaslee COOTBETCTBYIOULMM TeTPaMeTHJIOBbIMH apupa 


(V u VI). 


IKCNePpHMeEHTANBHAA aCe 


5,6-IuKxnorekcaHo-a-nupon (5,6,7,8-TeTparugp 
KyMapuu). K pacrsopy 15,2 r (0,1 mona) A 9,10-rexcaruypokymapr 
(t. Kum. 117—118°/5 mm; n> 1,5050 (, 2) B 20 ma CCl, pHOaBsAsICcAa 
KallIAiM pW OXaxKeHHW JbOM pactsop 16 r (0,1 Moma) Opoma B 12 ma CC 
Tlocne ucnapenua CCl, B BakyyMe, B TOKe cyxoro BO3qyxa, OCTATOK cpasy 3 
KpHcTamusopanca. IIpH meperonke ero B BakyyMe Mpoucxo_uNO sHeprMye 
OTUIeeHHe OpOMUCTOrO BOAoposa, HW Merko Meperoussca 5,6-uWuKMOreKcaHo- 
mMpoH (12,4 r; Berxoy 82,6%, cuvTad Ha uCXO,HbI maKToH). T. Kun. 123—12! 
(4 mM); T. m1. 63—64° (u3 cnuprta). 


Haiizeno %: C 72,32; 72,20; H 6,92; 7,00 | 
CyHy O02. Brrancteno %: C 71,98; lel Oya | 


JIurepatypuble qanubie: T. Kun. 115—123° npu 1 mm; 7. ma. 64,5—65° (4 

Peakinwia ¢ ManzeH Hos mM aHTuApugAom. Cmecb 4 
(0,025 Mons) 5,6-1uK0reKcano-a-nupona u 5,0 r (0,050 MOJIA) MaJI@HHOBO! 
aHruApHya HarpeBalach Ha MeTasMyecKOl Oane; pu Temuepatype 150—I16t 
HavaOCb SHEPrHyHOe BbIeeHHE YrIeKMCOFO rasa (IpomycKauica B GapHTOBY 
BOY), KOTOpoe 3akKaH¥MBanoch B TeyeHHe 20—30 mun. TlonyueHHplt ayyyt 
(III) 6b nepeKpuctamM30BaH 43 aleTOHa Cc WOOaBeHHeM neTpoeuHHoro scpHup 
(BbIxog 72%); T. mt. 310—311° (B 3anadHHOM Kallwuvisape). 


Haitqeno %: C 63,65; 63,60; H 4,90; 4,92 
CygHy,4O5. Boruncaeno %: C 63,90; H 4,62 
418 


JIurepatypupe yanupie: Tt. mi. 310—311° (3) 

-Ecmm B peakuuto c 5,6-IMKJIOPeKCaHO-%-NHPpOHOM BBO MaJIeHHOBBIti 
PHApHA B MOJIApHOM cooTHomeHHH | : 1, TO HOMyuaeTCA TakKxKe JBOMHOH aj- 
KT, HO C MCHBINHM BbIXOAOM. AJyKT Toro 2Ke cocTaBa H C TOM 2Ke TemMeparTy- 
M WlaBeHuA MONyYaNcH Np MpoBeeHun peaKkIHH B pyrHuX ycnoBuax — 
M KHMAYCHHH B TOJIYOJIbBHOM HJM KCHJIOJIbHOM pacTBope (Ip MOJIAPHOM COOT- 
—_ IMKJIOreKCaHONMpOHa H MaJIeHHOBOrO aHrHApHla Kak lope Taken 
IIp# uarpesanuu noyyennoro ayqyKta c 20% BoyHBIM pacTBOpoM efKoro 
rpa WH MOCIeAyIOULeM MONKHCJICHHH KOHIL. COMAHOM KUCNOTOH Oba BbIyemeHa 
MCTaIIMyeCKad KUCOTA (T. M1. 306—308° B 3anaadHHOM KallMape), KOTOpast 
PpOBaylacb, KaK YeTbIPCXOCHOBHaA KucNOTAa. IIpu AelicrBuu apupHoro pac- 
\pa WasoMeTaHa Ha MeTAHOJIbHbIM PacTBOp KUCJOTHI Obl MOyueH TeTpamMeTu- 
BbIM app ee (V) c T. m1. 199—200° (us cnuprta). 


Hatigeno %: C 61,23; 61,30; H 6,74; 6,77 
CopHogOg. Brruncneno %: C 60,91; 6,60 


ee 
? 


0,6-IukmonentTauo-a%-nuponu. K pacrsopy 5,2 r (0,036 moms) 
)-IMKIONeHTAaHO-3,4-urHypo-%-nHpoHa (7. Kum. 118—119° npu 13 mw; 


' 1,4990 (?)) B 10 ma atupa mpHOaBranoce no KanasaM 5,8 r (0,036 Moma) Gpoma 
WM OXsaxKeHHM TBepOH yraekucnoToH. Ilocme ucnapeHua spupa B BakyyMe 
roke Cyxoro BosAyxXa B KOWOe OcTaBasIcd OeMbIM KPHCTaIIMueCKHH WHOpOMUL. 
JH HarpeBaHHH ero B BAKYYMe MIPOHCXOAUMO SHEPrHyHOe oTMeMIeHHe 6pomu- 
oro BOOpOa WH 3aTeM TleperouHAvIcA OOpas0BaBuHlica 5,6-lHKIONeHTaAHO-a- 
pou (Bbixoy 1,4 r, 27,3%, cuHTad Ha HCXOJHbIM NakTOH): T. mu. 87—88° 
3 BOJHOrO cnuprTa). 
. Hatizeno %: C 70,34; 70,60; H 6,14; 6,12 
C,H,O2. BpruucateHo %: C 70,62: Fo, 92 


0,6-LluksIoneHTaHO-%-NHpOH B JIHTepaType He OMHCaH. 

PeakW&ua C MAACHHOBHIM AHruHApUAOM. Pactsop 0,9.r 
0066 Moma) 5,6-WuKnonMeHTaHo-«-nupona u 1,29 r (0,0132 Mons) MasenHc- 
rO aHruypuya BS Mi TOMYONa KMNATHICA B TeyeHHe 2 Yac.; IPH STOM TIpOHc- 
HO SHEPrUyHOe BbIeMeHHe yrviekHcNoro rasa (MponycKaJica B OapHTOBy1o 
ay). Botnapume kpuctasab ayyyKta (IV) (1,6 r; Bprxoy 84,2%) mocae mepe- 
MCTANIM3alWH W3 ITHMAleTaTa pa3sarayHcb, He NwaBsacb, BbINe 320°. 


Hatimeno %: C 62,66; 62,38; H 4,43; 4,37 
C1s;Hy.O,5. Baruuciteno %: C 62,48; H 4,19 


[Ipu pacrsopenuu agzyKta B 10% pacrBope eykKoro HaTpa HM TocsmeqyIouleM 
VIKHCICHHH COJIAHOM KHCOTOH Oblla NOyyeHa KpHCTaMYeCKad KUCIOTA, 
Opa THTPOBasach Kak YeTbIPeXOCHOBHaA; pH OOpaOoTKe MeTaHOJIbHOrO 
cTBOpa ee S*UPHBIM pacTBOpOM jMasoMeTaHa Obl NOJyYeH TeETPpaMeTHJIOBbIH 
mp (VI): T. na. 203—204° (us cnupTa). 


Hatineno %: C 60,00; 59,87; H 6,55; 6,56 


Cy,Ho,O5. Boruncneno %: C 60,01; H 6,36 
MockoBcKHli rocyf@apcTBeHHbIM YyHHBepCcuTer Tlocrynusio 
um. M. B. Jlomonocopa 14 XII 1955 


LMTHPOBAHHAS JIMTEPATYPA 


1.1. Ulymepuna, P.A. Jlepuna, M. 10. Jlyppbe, PKOX, 26, 750 (1956). 
@ il. Ulymepuna, P. A. Je pu naw. JO! Ilyppe, B. My 33 an OB 1 4, 
er. MIY, Ne 10, 123 (1955). 20. Diels, K. Alder, Lieb. Ann., 490, 257 (1931). 
™m Dreiding, A. Tomasewsky, J. Am. Chem. Soc., 76, 6388 (1954). 
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# 
PHSHYECKAS XHMHA 


A. b. AJIMA3OB u JI. A. BOUBAP 


K PACUETY x-3JIEKTPOHHOM NMJIOTHOCTH B MOJIEKYJIAX 
lOHOSAMEWIEHHbIX BEH30JIA HA OCHOBE METAJIWJIMYECKON 
MOJIEJIM 


(II pedcmaeazeno axademuxom B. H. Koxdpamsesem 5 I 1956) 


[Ipu pacuete «meTanMuecKkolm MOjeuM MOJIeKYyJbl MOHO3aMeLeHHOrTO GeH- 
a TIPeAMOMAaraetca, ATO T-9IEKTPOHbI MOJICKYJIbI MOTYT CBOOOAHO NepeMmelaTb- 
10 BCeH AwIMHe ee nepHMetpa. TloTeHunNambHad AMa, B KOTOpOH npoucxo- 
UBYXKEHHE 93JIEKTPOHOB, CUMTaeTCA OJHOMEPHbIM MIps- 
TOJIbHbIM AULHKOM C IIpPAMOYYFOJIbHbIM 2%Ke yrsyGueHHeM, 
AYKAIOIUWHM pasJIHuve B MOTeHWMase MeKAy KOJIbIOM H 
eCTHTeJIeM*(”). To OOcTOATebCTBO, ITO B MOJOKeHHU 
ecTuTeis A wMeeT MecTO yrayOmeHHe, a He «rop6», 
yIleCTBeEHHO JWI MPHBOAMMbIX HW*Ke OOWMX paccyxXye- 
. BonHoppie *yHKUMH CTalMOHapHbIX COCTOAHUM, ABIA- 
MeCAH pelieHHeM OHOMepHOrO ypaBHeHua LU pequunrepa 
1K 3ajJlaHHbIM -MOTeEHUMAaJIOM, JOJDKHbI YOBJECTBOPATb 
HMUHbIM yCJIOBUAM Bua ¥(0)—Ky, ¥/(0) =K,. Kpome 
9, HOKHO YOBJICTBOPATLCA yCIOBHe Hepa3spbIBHOCTH TOKa BepOATHOCTH B 
Ke C, («npasuo Kupxroda») 


Puc. 1 


4 +2 st (1) 


Es ay pee ds s=L,+14+L,—6 dS 57,471,410 


Cb s OOO38Ha¥aeT WWMHY 10 KoHTypy. Mojemb paccMaTpuBaemoro Tuma (110 
eJeeHHIO e€€) CHMMeETPHYHA 10 OTHOLWeHHIO K OTpaxKeHHIO B IVIOCKOCTH, 
XOMAMeH uepes TouKH A, Cy, Cy mepneHAMKYJIApHO K MJIOCKOCTH OeH30JIb- 
O KOJIbia. Tlostomy BOHOBbIC (YHKUHN JOJMKHDI ObITh WIM CHMMeTPUUHbIMU 
[ AHTHCHMMeTPHUHbIMH 110 OTHOLIEHMIO K OTparKeHHI0 B 9TOH MocKocTH. Mox- 
MOKa3aTb, 4TO JIA CHCTeEM pacCMaTpHBaeMOro THIa HeMpepbIBHbIe aHTH- 
[MCTPHUHbIC PeleCHHA MOryT ObITb OMpefeJIeHbl JIMIIb C NpHMeHeHHeM He 
IOUMX (HSHYeCKOFO CMbICIa TPHBHAJbHBIX (HYJI€BbIX) pellleHH, OTHOCA- 
XCH K OTJ@JbHBIM yuacTKaM MTOTeHLMabHOH sAMbI. Takum oOpa3soM, CuJle- 
T YUMTHIBATb JIMUIb CHMMETPHUHBIE pellleHHA, yAOBJIeTBOpAIONMe YCJOBHAM: 


dy 56 as (2) 
Os rer. -0 AS s— 74-1540 
ae 0) (3) 
S s=114+Le+ op 


* Hipxe pequonaraetcA, 4TO MOeJH MOHO3AMeLIILeCHHOTO 6eH30Na HUMeIOT OfHY MVJIOC- 
fb CHMMCTPHH, MepneHAuKyJAPHYyIO MIOCKOCTH 6eH3OJIbHOTO KOJIbILA. 


2H 


K yculoBuio paBeHCcTBa HYyJ0 NpOusBOAHON B TouKe C, (3) HeOOxXO,HMO qo0aBur 
TpeOoBaHvie 9KCTpeMyMa (110 KpaliHel Mepe, OTHOCHT@JIbHOFO) BOJIHOBbIX (YHI 
Wu B 3TOH ToUKe 
dy 
ds? 


oa) ( 


LE 
s=Litls + > 


HOCKOJIbKY CyIecTBOBaHHe neperHOa B TOUKe C, 9KBUBaJICHTHO AHTHCHMMETPH 
HOCTH BOJIHOBOM *yYHKLAH. 

B cusy opTorovambHOcTH coOcTBeHHLIX yHKuMH ypaBnenus Ipequnrey 
IIOTHOCTh BEPOATHOCTH HaXOK CHUA KAKOTO-sMOO T-3/IEKTPOHA B aHHOW TO 
Ke S, T. @. IIOTHOCTh 3apajla B STO TOUKe, ONpeAeHeTCA BeJIMIMHOU 


p(s) = Sin | bn(s)? (én = 1 nam 2), ( 
n - i 
rye CYMMMpOBaHve MpOM3BOMTCA TO BCeM, B OCHOBHOM COCTOAHHM HanHM3Suil 
BO3MOXKHBIM, 3aHATLIM B COOTBETCTBHH c mpHHunnoM Ilayau dHepreTHyeCKH 
ypoBHaM. Takum o6pa30M, B 3ajaue TaKOrO Tua NOMHaA WOTHOCTh 3apsZ 
NpOCTO CKabIBaeTCA HS MMOTHOCTeH, OMpeeMeMbIX OTJCbHbIMM COOCTBEE 
HbIMH @yHKUMAMH. | 
Llenb1o HacrosmeH 3aMeTKH ABJIAeTCH paccMOTpeHHe BOTIpoca, KaKUM Of 
pa3soM, C TOUKH 3peHHA «MeTaIMYeCKOM» MOJemuH, IpHpoga samectuTena A 
PpaxKaeTCA Ha paciipeeICHUH MJIOTHOCTH =-3JIEKTPOHOB M0 O€H3O0JIbDHOMY KOJIbH} 
BosHoBple (PYHKIMH, OMMCbIBAIOWIMe COCTOAHHA 3JIEKTPOHOB, pacCCMaTpHBaeMB 
Ha KOJIbUe, ABJIAIOTCA pellieHHaMu ypaBHeHua Ipequnrepa Cc 3aaHHbIM & 
KOJIbIe TOTCHUMaIOM HM C HeEKOTOPbIMH TpaHHUHbIMH YCJIOBHAMH, OJHHaK 
BbIMH Ha OOOMX KOHIAaX. 

IIpupofa 3amecTuTeia OyeT CKa3bIBaTbCA Ha Bue pelleHHM TOJIbKO YepE 
nocpeAcTBO TpaHWUHbIX yCJIOBHH HM MapaMeTpoB NOTeHWMasIbHOM AMbI, Mpe) 
CTaBJIAIOWNeH 3amMecTuTesb. [lorenmuas MOCTOAHeEH BAOb KOMbUa. Takum of 
pa3soM, JIA KOJbia ypaBHeHue HIpequurepa chopMyHpoOBaHHON 3aadH pe) 
CTaBdeT COOOK POpMasIbHO ypaBHeHHe OHOPOMHOH CTpyHb! C CHMMeTPHUHBIM 
TpaHHdHbIMH ycuIOBHAMH. M3pecruHo ('), YTO OMHOMePHad BOHOBAA PYHKUUA AT 
COCTOAHHA uMeeT —I1 y3e; MexKAY ITHMH y3J1aMH BOJIHOBbIe (PYHKUMH AMeK 
OTIMUHbIe OT HyJIA 3HaueHHA. MoxkHO CTporo AOKa3aTb, YTO BOJIHOBaA CPYHKUA 
OCHOBHOTO COCTOAHHA HMECT Ha KOJIbIe CMHHCTBCHHbIM 9KCTPeMyM B TOUKe Cy, 41 
BbITeKaeT HM H3 yCOBMH CHMMeTPHH HU OMHOposHOcTH. Bee ocTaJIbHble BOJIHOBB 
(byHKUMH Tak2Ke HMeIOT SKCTpeMyM B TOUKe C, B CuuTy (3) u (4), OHAKO OHH MOT 
HMeTb OTHOCHTeJIbHbIe 9KCTPCEMYMbI HW B ApyrHX TOUKAX, He COBMAaarollnx, Bi 
oOme TOBOPA, WIA pasHUHbIX 3HayeHHH n (Homep yposus). V3 (5) cnenye 
¥TO [JI KOJIbIa o(S), T. €. MMOTHOCTh 3apsafla T-3CKTPOHOB, UMeeT B f 
aOcOJIOTHbI: MaKCHMyM IIpu s060M 3amecrutTene A. 

OTH COMME NOJIO%KCHUA MOXKHO WJJIIOCTPHPOBaTb Ha MIpUuMepe KOHKpeTHO! 
pacueta. 

J[1A MOMeKYJIbI XOPS€H30Ia PacueT BOJIHOBbIX (pyHKIMH Ha OCHOBe «MeTaJ 
JIMYECKOM» MOJeIH Obi BbINOMHeEH HeaBHo T.H. Pexauiesoli (2). Cuutan Taki 
NOTCHUMAJIbHYIO AMY, CBA3AHHYIO C 3aMECTHTeJICM, IIPAMOYYFOJIbHbIM ALMLMKO 
a BbICOTY Oapbepa Co CTOPOHb! 3aMeCTUTeIA O€CKOHEYHOH, aBTOp NOMyUMNa A 
BOJHOBOH (pyHKUMH Ha KOJIbIe BbIPAKeHHe, KOTOPOe MOXKeT OLITH 3anHcal 
B Bue: 


bo = aa tay 008 tas ( ey + Ly +2] 


npun = 1,2,... uw L,+La<s<Ll,4+L,+L,/2, rye An— nocrosnHaa HOpMupo 
KM, Jn-— He 3aBUCHMaA OT s BeJIMUMHA, OMpesemneMaa TlapaMeTpamu 3ayaul 
H o&,==V 2E,* (En— 9Heprua n-ro ypoBHa). 


* ABTOP TOJIb3yeTCA ATOMHBIMH eHHHILaMH. 
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| Wis ppiparkenus (6) BAAHO, YTO NMOTHOCTh x-9EKTPOHOB B TOUKe Gils 
=L,+L+L;/2) pasua ; 


A2,2 
ey ee eT 
OMCs) = Diba Un Di bn Sint (es EglD) w 


n 


'B KakoH-1u60 Touxe s = L,+L, + kL,/2 npuOxk<l 

A2 q? A? 2 

s)= "i ee \\ nan 2 a Ls = : nGn ; 
( ) Drin| Yn pa tn sin? («,, 13/2) cos? an (= 1) 2 < Lin sin? (a, Ls/2) ’ 


pHyeM, KaK JI€CrKO IIpOBepHTb, npuH k< 1] umeet cuny 3HakK<. IlonoxeHuaA oT- 
OCHTEJIBHBIX SKCTPCMYMOB JIA Y, IPH | <anAMoryT ObiTb HalijeHb!l OOBMHbIM 
HeMoM. 
_snomwennpie coo6paxKeHud NO3BONSIOT CemaTb CueyIOUMe BbIBOJBI: 
«Metaimvyeckan» MOojesIb (B ONMCaHHO dopme) B NpHMeHeHuH K MovieKy- 
M MOHO34MEIIeCHHbIX OeH30J1a IPH JHOOOM 3aMeCTHTeENe MpejcKaspipaeT JIA 
JibIla aOCOJIOTHBIH MAKCHMYM IIJIOTHOCTH 3apsaja x-3IEKTPOHOB B Mapa-MoJo- 
HHH K 3amecTuTesioO. C TOUKH 3pCHHA «MeTaIIHYeCKOM» MOJesIH HET OCHOBA- 
UM peqnosaraTb, YTO 3Ta OCHOBHAA KaveCTBeHHad YepTa B pacmpeysesenuu 
IOTHOCTH 3apsjfla T-3JIEKTPOHOB MOXeT ObITh ycTpaHeHa 3a CueT H3MCHeHHA 
ApaMeTpOB yrsyONeHHA, UpeycraBsAlollero 3aMecTHTesb*. 
Bmecte c TeM, OHaKO, Ha «MeTaIMYeCKOH» MOJeNH MOXKHO HOJYYATb OT- 
CHTeJIbHbIe MAKCHMYMBI %-3JIEKTPOHHOH MIOTHOCTH VM B Apyrux NoJOKeHnAX 
O2H30JIbHOM KOJIbUC, HallpHMep, BOH3H OPTO- HIM BOJH3H MeTa-lMoOJlO*KeHuh 
samectutTemio. [IpH STOM He HCKJIOYeCHO, YTO B 3aBHCHMOCTH OT TlapaMeTpoOB 
Wau, CYMMapHast MJIOTHOCTb Z-3JIEKTPOHOB BOJIM3H OOOUX OPTO- HIM BOMH3H 
OX MeTAa-HOMOKeHHH .K S3AMCCTHTeEJIO MOKET OKa3aTbCH HM OOVIbUIe, YM 
Hapa-Moso*KenuH. ITO OOCTOATELCTBO MOXET IIpeACTAaBJIATh HHTepec B CBA3H 
mpuenennsintu «MeTaJJIMYeCKOH» MOJeJIH K KMHeETHYCCKHM TpoOslemamM. 


_ VWucrutyT amementooprannueckux coequHennit Tlocrynuio 
Axkaylemuu HayK CCCP 29 XII 1955 


t 


UMTMPOBAHHAA JIMATEPATYPA 


: 1P. Kypauat, A. Tuapb6epr, Merogermatematuyeckoh pusuku, I, ra. VI, § 6, 
—II., 1933. 2T. H. PexamesBa, K®X, 29, 1404 (1955). 
: 


| 


! 


———$  __—_—— 
 * TipH 9TOM, OfHaKO, OAHH 3aMeCTHTeH NOHHKAlOT CYMMapHBIit 3apay, KOvbIka, OOyCAO- 
lenHbIi 7-9eKTpOHaMH, pyre ero MOBbIWAIOT HI, BOSMOXKHO, OCTABJIAIOT MpakTHYCcKH 
M3MCHCHHBIM. 
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Jloxrsagu AkagqemMun Hayk CCCP 
\ 1956. Tom 109, Ns 4 


PH3HYECKAA XHMHA 


Ynen-Koppecnonzent AH CCCP B. JI. KY3HELOB, A. H. JIOCKYTOB 
u Jl. Me. KACYPHHA 


K BOMPOCY,O BJIMAHHH CMA3OK HA TIPOMECC TPEHHA 


Hecmorpa Ha Gombuloe HCO paOOT, NOCBAMCHHBIX BMMAHHIO CMa30K py 
rpaHMYHOM TpeHHH, O MeXaHH3Me JeHCTBUA CMa30K HET €MHOrO MHeHUA (4); 
IWMpOKoOe pacnpocTpahenue NosyUHa alcopOWHOHHNAaA TeOpuA AeHCTBUA CMa3OK, 
KOTOpad 3aksIOUaeTCA B TOM, YTO MOJIeKYJIbl MOBEpXHOCTHO-akTHBHOU oa 
CBOHMH AKTHBHBIMH KOHIaMH MpWJIMBaloT K MOBepXHOCTH TBeporo Tea H OOpa- 
3YIOT H€aKTMBHBIM BOpC, NO KOTOPOMy MH NPOHCXOAMT Hepemellenue TpyllAXxcsi 
nopepxHocteli, [Ipounocrh sakpenleHHa aXcopOMpOBaHHbIX MOJICKYJ CMa3KP 
3aBUcuT OT (pH3HKO-XHMMYecKOro cpoycTBa. [lopepxHOCTHY!0 AaKTHBHOCTb CMa3Kk 
MOXKHO YCHJIMTb IyTeM BBeAeHHA B Hee MOBEPXHOCTHO-AKTHBHBIX BeIeCTB, Ha 
IIpHMep OpraHHyeCKHX Coe/MHeHHM THMa KUPHbIX KHCJIOT, HX MBI, PvIMWepH: 
NOB WIM BbICOKOMOJICKYJAPHBIX CMMPTOB. : 

Ecuiw HCXOAUTb H3 aOcopOWMOHHOM TeOpHH, TO CieqyeT ORKUaTb, ATO MPP 
IIPHMCHEHHH MOBEpXHOCTHO-aKTMBHbIX CMa30K JOJKHO MPOHCXOJHTb YMeHb 
WeHve H3HOCa TpyIlUxca WeTaeH. OfHakO B pxfe CyyaeB Mp MOBepXHOCTHO 
AKTHBHbIX CMa3KaX M3HOC 3Haun 
TeJIbHO OOIbIUe, YEM pH Heak 
THBHBIX (?, 3). Takue sBuJeHHS 
HeJIb3H OObACHHT aCOpOlHOHHO! 
TeOopHel, HO OHH XoOpouio OObAC 
HAIOTCA ~XHMHYCCKHM B3aHMoyeH 
CTBH€M CM@3KH C TBEp]bIM TeJIOM 

PaccMOTp¥HM Be 1OBep XHOCTHO 
AKTHBHbI€ CMa3kH: TpaHccpopmMa 
TOPHOe MaCJIO _C IIpPHMeCcbIO cTeapH 
HOBOH KHCJIOTbI HW BOY C A[POBBbIl 
MbIJIOM, KOTOpoe cogepxKuT 72% 
peo oleaTa HaTpHxA. CreapHHopand KHC 


JoTa MepBOH CMa3kH BCTyNaeT 1 
COeAMHEHHE C MeTaJIIaMH, OOpasyA OYEHb HEMPOUHbIe CTeapHTHI, TOrMa Kak owea’ 


HaTpHA ABJIACTCH HeMTPaIbHbIM NO OTHOIMeHHIO K MeTavIaM. CreqoBaTenbHO 
MpW MPHMCHCHHH MepBOH CMa3KM MO%KHO OMKHAaTh YBeMMYeHHA UH3HOCAa Mp) 
YBCMYCHHM KOHICHTPalMH CTeapHHOBOH KMCJOTHI, a IPH UPHMeHeHHH BTOpOH— 
YMCHBIICHHe H3HOCa, TaK KaK OHA TOJbKO YMeHbINaeT KOSPpULHEHT BHeUIHer 
TpeHHA. 

HcceqoBanne MpOBOAUIOCb Ha HECKObKO U3MeHeHHOL ycranoske B. I]. Jla 
sapeza u B. B. Jteparuua (4). Ha puc. | us06paxkena cxema ycraHoskn. B mat 
poue / TOKapHoro CTaHka 3axKHMaJICA CTabHO Bau 2, Ha KOTOPHI MOMemanue 
H 3aKPelIAMCh MAT Koel 3 H3 uCcMeqyemMoro MaTepHana. Uepes Komp 
mepeOpacbiBalacb MpOBONOKa, OAH KOHeIL KOTOPOH 8akpenssasicd, a K JIpyrom 
KOHLY NojpeMBaca rpy3 P. BuyrpenuHult WuaMeTp KOWIel, TOUHO NO_rOHAAC! 
no Bany. Jina ycrpaveuua OueHnuit M HakMOHa NOBepXHOCTH KoweL, noce HA 
nepeX HCHbITanHeM TpoTaynBawucn. 4 

Bo sBcex omblTaX IpHMensnacb MpoBomoKa U3 SJIEKTPOHTHYeECKOH Mel 
{24 


(MaMeTpom 0,52 MM; KOJIbIla ObWIM H3TOTOBMeHbI H3 Meu, JaTyHH JI-62 1 6pouset 
SUC. B kauyectse cma30kK HcMOmb30BaNNCb pacTBOpEI CTeapHHOBOH KUCJOTHI 
3 TpaHChOpMaTOpHOM Macvle H paCcTBOpbl AAPOBOrO MblWa B eCTHMMpOBaHHOli 
soye. IIpu 1200 06/muu craHKa cKOpocTb MeTaJMMYeCKOrO KOMIbIa cocTaBsAa 
710 m/MuH. Bo BpemMsa ombira K MeCTy KOHTaKTa HempepbIBHO TOABOAMMAcb CBe- 
Ka CMa3Ka. 

OnbiT TpoBoqusca B cHe_yroulem nopayKe. Kouta us uccmemyemoro Ma- 
repHasia HafeBasuCb Ha Bal, WpOTayMBaJINCb PesQM, 3auHWaIHCb Bcersa OHM 
TOMCPOM HaxkayHOH WIKYPKH, 3aTeCM CHHMAJINCb C BaJla, B3BELIMBaJIHCb C TOU- 
focTbio AO 0,1 Mr M CHOBa ycTaHaBJIMBaIMCb Ha IpexHee mecto. Ilocue 9Toro 
<OJIbI,a OOWJIBHO CMASbIBAaJIHCb, Yepe3 HUX MepeKHAbIBAIUCh MPOBOMOKH C rpy- 
3AMH, CTAHOK IIPHBOJHMJICA BO BpallleHHe HW 3aCeKaOCb BpeMA OT Hayaa JO Mo- 
MCHTA PaspbIBA KaXKJOH NMpOBOJOKH. 

XapakTepHcTHKOH JelicTBHA CMa3KH cyly2%KUN0: 1) Bpema t TpeHuA MpoOBo- 
IOKH JO paspbiBa, 2) BecoBol u3HOc KobIa AM 3a ogun yac. M3Hoc Bcex mpo- 
30JIOK IIPH OMHAKOBBIX Tpy3ax Obl, OYCBH]HO, OJ|MHAKOBbIM IIPH BCeX CMa3Kax 
Tao. 1). 

TaOnuna 1 


H3Hoc MeqHOH NpOBOOKH Np TpeHHH MO KOJbUAaM H3 Me, JIATYHH HW OpoOHSbI 
3 TpaHCPOpMaTOPHOM MaCyIe C pa3sNHYHOH KOHWeHTpallnell CTeapHHOBOH KHCJOTHI H B BOLE 
C pasJIHYHOH KOHWeHTpalHel aA posoro mbla 


KouuUeHTp. CTeapHH. K-TBI KonyeHuTp. Aqposoro Mbisa 
B TpaHcopMaTOpHOM Macue B 9, B ecTHIN, BOE B % 
0,0 0,4 0,2 0,5 0,75 1,0 0,0 0,1 0,5 1,0 


Koapno megzuoe; d=0,52 mm; P= 500 


¢ MUH. 62550) lo76 — 294 — (229 9 28 43 58 
AM mr Sy || GAN) = BS ee ELS AO Ti) AOS) || SRA | 22480) 
to/t, — AAG aval 5] — 2,7| — SOs Osi) sates 
AM,/AM, — 4,10) — 1A 442) — O53 |) Onc) 722 

Koabuo aatyHHoe; d=0,02 mm; P= 200 r 

¢ MHH. 266 ={138 76 32 16 13 C8132 26202 1366 

AM mr OnOZ eAON M7 4 ese 2a eae an le Onda 60 17 12 
t/t, — AMOS eS em me Smon lll, 20 — Ons |) One Oasis} 
AM,'AM, — 1) || SS ae Ne Bah | aa) OLD || Opti) Ce 


Koapbmo 6poHnsoBoe; d=1,0 um; P= 2000 r 


¢ MH. 2450 1330 Sie e419 eel 63 a (12a 1130 

Oia eee | el ae STR aes 7) eer 6.0 1176. 0) 80 | 35) 7) St 

tt. = Sale 4160 = 4380 Ser On 56iN-0;, 2014 0, 26 
AM, /AMy aS See) te) le An oe | OP 54h 072) 60,08 


Pl pHMevVaHHe. Dime BpeMA B MHHyTax J[O Pa3PbIBA MPOBOJIOKH B YHCTOM PpacTBOpH- 
reve; pe TO Ke C MOBCPXHOCTHO-akKTHBHbIM BeLLeCTBOM, AM,— M3HOC B MHJWIMTpaMMax 3a 


¥ac pH yuctom pacTBopuTese; AM,— To xe c MOBepXHOCTHO-aKTHBHEIM BelllecTBoM, ad — 
[HaMeTP IMIpOBOJIOKH. 


V3 ra6. 1 BUAHO, TO BO BCeX CYYaAAX YBEMMYCHHE KOHI[EHTPalHu cTeapH- 
4OBOH KHCJIOTbI B TpaHchOpMaTOPHOM MaCJle IIPHBOAHT K BOSpacTaHHlo H3HOCa 
KaK KOJIbIla, TAK HW MPOBOJIOKH, IIpH4em JelicTBHe CMa3KH Ha MpOBOJIOKy CHVIbHee, 
IeM Ha KOJbIO. YBeMMUeHHeE 2%Ke KOHICHTPaluu Mba B Bose JaeT OOpaTHbIli 
ypcpekrT. 

B meppom cayyae cTeapHHOBad KMCOTa OOpasyeT C MeTasaMH CTeapaTHl, 
3cyleICTBHe Yero H3HOC BOspacTaeT. CileqOBaTeIbHO, B 9TOM CJIy4ae XHMU3M IIpe- 
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BasMpyeT Ha YMeHbIueHHeM KoappuuNeHTa TpeHux. Bo BTOpoM ci1y4ae OseaT 
HaTpHA He BCTYMaeT B XHMMYeCKHe PeaKUMH C MeTAJIJAaMH, a TOMbKO YMeHbINAeT 
KooppuuveHT BHelIHero TpeHua. EcrecrBeHHO, 4YTO MIpH YMeHbINeHHH Koap- 
(bullHeHTa BHeWIHero TpeHHA H3HOC yMeHbIuaeTca. Ha xumMuyecKoe BO3JeHCTBHE 
cpebl Ha MeTasuIbl yKasan eme Tpuaisa (°), sarem 1. B. PpeOenmuxkos (°) 4 ap.; 
9TO ObIIO TAKXKE MOKaSaHO MIPAMbIMM OMbITaMH C payMOaKTHBHOM Pombron My- 


pom (7). 


Cu6Oupceku du3HKo-TexHHYeCKH MHCTHTYT Tlocrynusio0 
pu ToMcKoM rocyfapcTBeHHOM yHHBepcHTeTe 26 XII 1955 
um. B. B. KytOpmiesa 
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PH3HYECKAS XHMHA 


JI. C. TAJIATHHK 


OMPENEJIEHHE THNA JWATPAMM PABHOBECHS CIJIABOB 
OBJIACTH BbICOKHX TEMMEPATYP METOJIOM CIEKTPAJIbHOrO 
AHAJIM3A 


(ITpedcmaszexo akademukom H. B. Beaosoim 8 III 1956) 


we 


Hsyuenve uarpaMM paBHoBecHa OHHapHbIX H MHOFOKOMIMOHEHTHBIX CIIaBOB 
9OaCTH BbICOKHX TemlepaTyp TpecTaBAeT WHTepec JIA MeTayprHny, 
WIOTHH, CH€KTPaJIbHOrO aHaJIM3a H pa3ssIHUHbIX OTpacmeli TeEXHHKH B CBA3H 
ABJIGHHAMH rapa, H380HpaTebHOrO CNapeHHA KOMMOHEHTOB CIVWaBOB. 
Hy MpakTHYeCKOrO OTCYTCTBHA APYrHX MeTOJOB, MPHeMJIEMBIX JIN 3SKCTe- 
ME€HTHPOBaHHA [pH OYeHb BbICOKHX TeMMepaTypaxX, B HacTONMeH padoTe 
saraeTcd CHEKTpaJIbHbIM (KAYeCTBEHHBIM) METOA ONpejeeHuA Tua JuarpaMM 
3HOBeECHA B OOACTH TeMilepaTyp COCyMIeCTBOBaHHA XKHKOH HW MapooOpasHoli 
3 OHHApHbIX H MHOFOKOMMOHEHTHBIX CIJIaBOB. 
B ocuope mpefuiaraeMoro MeTOJa JIC%KHT CBA3b MEXKAy sppbeKTOM Us0upa- 
IbHOrO HCMapeHHA KOMMOHEHTOB ClwaBa H COOTBeTCTBYIOMIeH AuarpaMMol 
BHoBecha. J[MarpaMMa paBHOBeCHA HaXOQUT HeKOTOpoe oOTpaxkenne (cM. 
we) Ha CileKTporpaMMax, co3jaBae- 
IX IIPH SIeKTPHYeCKHX paspagaxraso- / 
pasHoH aso, OTIHYaIoUMlelicA 10 
STaBY OT HCXOJ{HOrOTBepJOro chwaBa. 
aa OoubmuMHCTBa OHHapHbIxX Me- 
MJIHUCCKHX CIJIaBOB BOSMOXMKHBI JIMIIb A 
HM THIa JWarpaMM paBHOBeCHA %XKH]I- 
[Tb —lap: a) curapa (puc..1 a), 2 
-curapa c MHHuMyMOM (pic. 16) u B) 
Tapa c MakKCHMyMoM (puc. 18). 9To 
ejlyeT H3 HeEOrpaHHyYeHHOH B3aHMHOL 
CTBOPHMOCTH KOMMOHEHTOB CIIaBOB, 4 
pakTepHOH JIA Traso0Opa3Hbix pa- 
BOPOB, H B OOJIbINMHCTBe CJIy4aeB, 10 
auHeH Mepe BOJH3H TeMMepaTypbI 
MeHHA, MIA 2HAKHX PacTBOPOB. 
_PaccmorpumM Bompoc O TOM, Kakoe BJIMAHMe MOET OKa3aTb XapakTep 
BHOBeCHA Ha 3c:pekT u36HpaTembHOoro ucnapeHusA. BpiOepem Js Harsiay- 
CTH OMHApPHbI cmiaB c MpoctTeliiel WHarpaMMOli paBHOBecusA TUNA «cHrapa» 
OACTAX COCYINeECTBOBAHHA (pas Nap —KUAKOCTS (Il — 2K) HW AKA AKOCTb—TBepApIH 
lerpop (K—vB). Ilycth Tsa<( Tsp WU Tra<( Tre, rae Ts u T, Coorsercr- 
HHO, TeMIepaTypbI MaBseHusa HM KuneHuA KOMNOHeHTOB A Han B. 
Ha puc. 2 cxemaTuyeckH MpefcTaBJleHbl TpH IMpeeubHbIX MeXaHH3Ma 
Mapenua yKasannoro OuHapHoro civiaBa. Puc. 2a cooTBeTcTByeT BbICKa3saH- 
MY B sUTepatype (1) MpeMOsIO2%KeHHIO O BeCbMa ObICTPOM, «B3PbIBOOOpasHOM» 
yollecce icilapeHusa. Takai cxema He JomycKaeT BO3MOxKHOCTH AnppysHou- 
IX IIpOWeccOB B MHKpoOOBeMe 9/IeKTpOqa HH B XKHAKOM, HH B TBCpOM 
CTOAHHAX M oTBeuaer ycoBuio x” =x (HAM Xx” = x' =x), re x", x HM 
AT 


54 — KonlenTpanun KomMoHenta B, COOTBeETCTBEHHO, B MapooOpasHoM, %XHAK 
H HCXOJHOM TBepwOM pacTBopaXx. B 

Puc. 26 mpeqcrapiser pyry!l0 KpalHOCTb: pasorpeBaHHe MUKPOOObE 
aNeKTpodla MpeymosaraetcA HACTOJIbKO MeJ\JICHHBIM, UTO HE TOJIbKO %KUAKE 


HO H TBePJbIli pacTBOp JOJLKHbI yCHeBaTb PpacCJaHBaTbCA Ha 2 (pasbl, B COC 
BeTCTBHH Cc OOCHMH [\MarpaMMal 


7 paBHoBechad TI1—XK HW K—T 

Bee [Ip stom x”<x’< x. B yann 
{| = ciyuae acdieKt M30npaTeJIbHO 
— xe HClapeHUa TeM pede, YM CHVJIBE 

alt HepapeHcTBa m”<cm'<(m, ?P 
ae m’, m’ Ww m—naccbl Crap 

i NOABepraBlivecs, COOTBETCTBEHH 


ZBA zo6@A—~Z & xynenuio (ucMapeHuio), M1aBs 
a O 6 HHIO WM HarpeBy B TBEPJOM COCcTO 
Puc. 2 HHH B 30He TepMMYeCKOrO BIH 

HUA. 


Hakonen, puc. 26 oTBeyaeT yCuIOBHIO x”"< x’ = X, Kora WwaBseHHe MHKP 
oObeMa ClilaBa CoBepllaerca SesqudySHOHHbM lyTeM, a KHMNeHHe — nyn 
Auppy3sHH, B COOTBETCTBHH C quarpaMMon 1 — x. 

Kak BHHO OyJeT H3 abHeHWero, B peasIbHOM Clyyae HCKpOBOro pasps; 
npouecc u36upaTesbHOrO HcCNapeHud MUKpooObema OuHAapHOrO craBa HaHOOsI 
mpHOmmKaeTcaA K cxeme 26*. 

Jia uccneqoBaHHa MarpaMM COCTOAHHH %KHAKOCTb —ap MeTO, 
CHEKTPaJIbHOrO aHaJIH3a Mbl CYHTA€M LWesecoOOpasHbIM HCIOJIb3OBaTb B K 
yecTBe HCTOUHHKAa, BOsOyxKAaloulero CeKTPbI, HCKPOBOH YreHepaTop, MpHM 
HACMbIM, HAMpHMep, JIA QICKTPOMCKPpOBOrO yMpoyHeHHA MeTam0B (°). 

B ycNOBHAX CNeKTpabHOrO aHasIM3a —BCIIeACTBHe KpaTKOBpeMeCHHOC: 
QJIEKTPHYECKHX Pa3spAAOB, BO30yKAaIOMNX CMeKTPbl,— KpomMe MarpaMN 
COCTOAHHA civlaBa, Ha dppekT u3sOupaTebHOTO HcNapeHHA Oo/bUIOe BJIMAH 
OKa3bIBalOoT KHHETHYeCKHe (pakTOphI: 1) CKOpocTH HarpeBa H OXNaKACHHA «Pp 
Oovero OObeMa» SJIEKTPOa-claBa, OOMWaA MpOOMKUTeMbHOCTh JelCTBHA 1 
Hero BbICOKHX TeMIepaTyp HM 2) cKOpocTH Auddpy3HOHHbIX MpoOweccoB, BBISI 
BaloulMX paCcJIOCHHe WIM TOMOreHH3allHO, T. €. MepepacmpesemeHue cocrTal 
cba3_B padouem OObeMe 9deKTPOJa. 

OleHKa KMHeETHYeCKHX (paKTOPOB AIA UHTepecylomero Hac CAyyaA UCKpP 
BOrO pa3pxAa BO3MOKHA TPH MOMOWH NPHOIMKeHHbIX POpMY.: 


Ll? 

ies ( 
ke 

—) oa 8 ( 


rye t, — BPeMA BbIPABHHBaHHA TeMMepaTypbl B payuyce L, paGouero oGeN 
CllaBa-IIeEKTpoa; "2 BpeMal OCyIlecTBJIeEHHA WuddysHonHoro pot 
paguyce Lo(Lea<L 
HOCTb, ¢ — TemlIoemKocrs, p — MloTHocTS): D — xoatunnent qupysun. 
Tpojlomkutenbuocts UCKPOBOrO paspaa t»~ 104 cek., a mpoqouxK 
TEJIBHOCTh Mpowecca «TOYeYHOM» sakasIKH (OXxJIaxKeHuA) padouero oOObER 
SueKTpOa ts ~ 107? cex. (3). Orctoga Bpema tr pasorpepa paGouero o6beh 
CHaBa-3NEKTpoa He MWpeBpiwiaer~ 10°-4*—107 cex. Tlomaraa L, nopayt 
10°? —10™4 cm (8), Haligem us (2), uro ocymecrBuleHHe nudpysHonnerx np: 


* Cxema 2a HeBeposTHa BCJleRCTBHe Toro, TO paccmaTpHBaembllt Mpomecc He ABIAC 
CA MrHOBeHHBIM, a MpOTeKaeT BO BpemeHH, nIpH 3HaYNHTeJIbHOH CKOpOCTH ANppy3sun u KO 
BCKUMH MPH BbICOKHX TemnepaTypax (T~T,). Cxema 26 HeBepHa BCJeCTBHe BeCbI 


ManoH cKopocTta Aubpysuu mupu T < < T;, (cM. HMKe), 
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(COB B paOouem OGbeme criaBa-3eKTposa IIPH 9JIEKTPOHCKPOBOM paspsaje 
\KTHYECKH HEBOSMOKHO IIpH sHayeHuax D << 10-6 em?/cek. Tak Kak JA 
PABIX MeTasIMYeCKHX cniaBoB D ~ 10-4 —10°8 em/cex (4) rf x +0,1—1 (*), 
Wit TA3OB MOKHO AaTb oneHky D~x—~0,1—I1 (cp. (°)), To mpu ucKpoBEIx 
spaAlax WudpPpysMonuble Wpowecchl B TBepLOti (pase dJIeKTPOOB COBEpLIeHHO 
WHOVAIOTCA; B 2KHAKOH 2Ke (pase OHH BOSMOXHbI JIMUIb MPH OUCH BbICOKUX 
Imepatypax, MpvOmMKalollMxca. K TemmepaType Kunenua. Jipyrumu cwo- 
MM, WaBJIeHHe TBEpAOW (pasbl B padouem OGbeMe cIaBa SIEKTPOMa NOwWwKHO 
MMeECTBIATECA JIMIb Oe3s,umddy3sHouHM * nyrem—B pesyuIbTaTe 
IbHOYO eperpeBa CliaBa BbINe AHHH cowmyyca Hw auKBUAyca. [ucppy- 
JHHBIC IKE MPOMWeCChl TOMOTeHH3AaLMH WIM paccyOeHHA (has BO3MOMHBbI MHIIb 
4 BICOKUX TeMNepaTypax, MpHOMMXKAaIOULHXCA K TemlepaType KHMeHHs, 
f# KOTOPOH, B COOTBETCTBHH C MarpaMMOl paBHOBeCHA %XKUJKOCTb —- nap 
q HaHHOrO ClilaBa, %*XHAKH pacTBOp OKeH «pacemaMBaTbcaA» Ha rapoo6- 
SHIM WH 2KHAKMH pacTBoppl. 

»B Hactosmje pa6ore Mbl OrpaHHuHMcs paccMOTpeHHeM JBYXKOMHOHeNTHBIX 
1aBOB C HeEOrpaHHYeHHOH PaCTBOPHMOCTHIO KOMMOHEHTOB BO BCeX COCTOAHHAX: 
PAOM, XKHJKOM H ra3000pa3sHom™. JIA TaKuX CHwIaBOB, Kak BHO H3 
PAbIAYULerO, yCIOBHe Ix cocTaBa das. uMeeT BUA Xx” =A x'>x, Tpuuem 
= |x’ — x”| coorgercrByer HHTepBasly KOHMeHTpallnit B OOMACTH paccuioeHua 
AKOCTb — lap pH TemnepaType Havasa KHMeHHA cliviaBa cocTaBa X’. 
IIpeneOperaa pasm“uHbimi cHCTeMaTHuecKHMH H cayualinbIMH OlMOKaMH 
4 CIleKTpaJIbHOM aunasuse (°), HHTeHCHBHOCTH sMHHit J, u Ip CIICKTPOB 
sMeHTOB A uw B CiaBa MOMKHO BbIPasHTb PopMysJaMu 


| I, =a(l—x"), Ip = bx", (3) 
yaa 
{ 1 
ae = et ee, ; (4) 
6 1 b , (Sa—SB)/¥ 
ea ae ee te 
B 


> a WU 6 —WHTeHCHBHOCTH CpaBHHBaeMBbIX (MOJIYYeHHDIX B O/MHAKOBDIX 
MOBHAX) CMCKTPAJbHbIX HHH 4MCTEIX MeTam0B A Mu B; sa HW Sg—NO0- 
JHEHHA CpaBHMBaeMBIX CNeKTpaJIbHbIX WHHHH A u B cumapa; 7 — Kosdppu- 
CHT KOHTpacTHOCTH. 

Jina otpeneseHua THHa QuarpaMMb! paBHOBeCHA %XHAKOCTb — Map MO?KHO 
SOJIb30BaTLCA KPHBOH x” — jf (x), MOCTpoeHHOM B KOOpAMHAaTAaX XX" H X, 
> 3HAUCHHA X” HaXOAATCA H3 92KCMCPHMCHTAJIbHBIX JaHHbIX CIeKTpaJIbHOrO 
alusa 10 dopMyue (4) WIA CepHH CMNaBOB pa3sHOro COCTaBa B HHTepBauJe 
imentpawuli O<x <1. Jlerko BuyeTb, ITO KaKNOMY US TpeX BOSMOKHBIX 
JOB MarpaMM paBHOBeCHA 2KHJKOCTh — Tap COOTBETCTByeT OMpeeeHHbIH 
1 KpuBolt x” = f(x). Tak, Ha puc. 1 runy la coorpetcrByer KpuBaa la’, 


Kaladi BbINe UpaAmMol x;=.x«; Tuty 16—xpupan 16’, ufyllaa cHayasia 
me, 3aTeM Hu2xKe x; =x; Tuny le—kpuBaa le’, Hayat cHavasa HWKe, 


‘eM BbIllle x; =x. Syecb MpaAMad x;=%* COOTBeTCTByeT ufeabHOMy CJly- 
© — OTCYTCTBHIO 9dipekTa Mu3sOupaTeMbHOrO ucniapeHuA JIA BCeX CIIIaBOB 
7 , 

— B mro6oro cocraBa (x" = x). Ha puc. 16’, e TOUKH X%) Nepeceyenus 


i u = IX KOHI€H- 
mBOH x” =f (x) C MpaAMOH x; =X COOTBETCTBYIOT TOUKaM PaBHb if 


* CmuaBbl c reTeporeHHou cTpykTypou TpeOyloT cleljMaJIbHOro Seas ory 
O3MOXKHOCTbIO IpeHMYyMLeCTBeHHOTO IIaBJICHHA ety Oe OJHOU 3 a eee 
ajlalolluxX HawMeHbIleH TeMIepaTyPOMpOBONHOCTHIO ( Ny ae ie on Sn 
| ii- reTeporeHHoro crJaBa K J 
O ucHapeHuA KaKoii-1H60 u3 (a3 eee 

BOJIM3H TeMMepaTypbl KHIMeCHHsA). 
M TOMOreHH3alHH B 2KUKKOM COCTOAHHH ( 1 ie 
yaax JluarpaMMa paBHOBecHA B o6acTH TBEPAbIX COCTOAHHHM He 6yeT OKa3bIBATb CYL 
CHHOrO BUIHAHHA Ha pesyJIbTaT Hug0HpaTebHOrO HCMapeHua. 
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Tpalluit Ha Wuarpammax 16, lé paBHOBeCHA 2%HAKOCTb — Nap. CyulecTBeHl 
elle OTMe€THTb, UTO KpHBaa puc. 16 uMeeT TOUKY MeperHOa C MpoHsBoyu 
B TOUKe X) PaBHBbIX\ KoHMenTpanul dx"/dx—>0, a KpuBaa puc. |e’ uMe 
TOUKy MeperuOa B TOUKe X%), UpHyem dx"/dx— oo. 

Bce yKa3aHHble Ipv3HakH j{alOT BOSMOXKHOCTb OMpefesIWTb He. TOJIBI 
THM JuarpaMMbl paBHOBeCHA M%KHAKOCThb — lap, HO MW 3HaYeHHe TOUCK PaBHE 
KOHUeHTpaluHl x) Ha Wuarpammax 16 u le. 

B yaipHeimux Hamux paOoTaxX MbI HaMeyaeM IIPHMeHHTb Tpelaraeme 
MeTO] JIA UCCHeROBAHHA THNAa WMarpaMM paBHOBeCHA XKUAKOCTb —Tlap B pa 
JIMUHBIX MeTAJJIMYeCKUX ClvlaBaX C UMCAOM KOMIIOHEHTOB n>2. 


XapbKOBCKHH TOcCyapcTBeHHbIM YHUBepCcuTeT Tlocrynuso 
um. A. M. Toppxoro 9 II 1956 
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PH3HYECKAA XHMH A 


B. M. TATEBCKHHK 


JIOTbI HMCNAPEHHS, YINIPYFOCTH MAPOB WH TEMMEPATYPbI 
-KHMEHHA NAPA®HHOBbIX YPJIEBOJOPOJOB (AJIKAHOB) 


(ITpedcmasazeno axademuxom A. A. Banandunoim 22 XII 1955) 


aHee HaMH ObIJIO NOKa3aHO, YTO TeMOTbI HCMapeHHA MapacHHOBbIX yrue- 
JOJOB MOryT ObITb paccuHTaHbl 10 (POpMylaM, AHaJIOTHYHIM TAKOBbIM JJIsK 
“Hit OOpasoBaHuA, TeNMOT cropaHHA, TepMOAMHAMHMYeCKHX TMOTeHIWHAaNOB, 
KYJIAPHbIX OGBEMOB H MOVJIEKYJIAPHBIX pedpakunit (',2). B Hacrosmefi 
Te BONpoc O TeloTax HCMapeHHsA, YMpyrocTax MapoB u TemMuepatypax KH- 
A aJHKaHOB pa300paH MOpobuo. : 

SBECTHO, 4YTO B HeOOJIbINOM HHTepBasle Temnepatyp (HECKONbKO JleCHTKOB. 
YCOB) YIPyrocTb Mapa %KUAKHX BellecTB MOXeT ObITh MpecTapseHa cbop- 
HM 


in p= 4h ) (1) 


.—TelJOTa HCNapeHHA %XKUAKOCTH B HfeabHoe ra3z0Boe cocTosHHe (6e3 
aBKH Ha HeHJeasbHocTb), b’— HekoTOpad TocTOAHHaA. DTO ypaBHeHue 
YJIEM S3alHCbIBaTb Jlaee B BHC 


Ig p=—+ +b, (2y 
ee | 
me 4575" ~ 2,303 ° . 
‘€MOCpeCTBCHHbIH aHawIH3 IKCMePpHMEHTAJIbHbIX JAHHbIX MOKa3bIBaeT, FTO 
HeHHe (2) Xopouwlo OTOOpaxKaeT SKCIeEPHMeHTAJIbHbIe WaHHble WIA BCex 
€PHbIX TeKCaHOB, FelTaHOB H OKTAHOB, eCJIM IIPHMeHATb ero K HHTepBasaM 
epatyp oT 30 yo 50°. JJanee oka3brpaeTca, 4TO 3Ha4eHHA AM O Aa BbIOpaH- 
HHTepBalla TeMMepaTyp MOryT ObITh paccyMTaHbI 10 (POpMyviaM: 
j= LinhajAaj; v= inj bij, (3) 
OBIE COBEPIIEHHO aHaJIOTHUHbI NOAOOHDIM (POpMylaM [It pacueTa Apyrux 
KO-XHMM4YeCKHX BeJIMYHH aJIKaHos (1,%). 
TaOmauna 4 
S3HayeHHA MOCTOAHHDIX Aap bi; JIA pa3HbIX HHTepBaJIOB TemMepaTyp 


Vanreppaa temiepatyp B °C VWureppas remmeparyp B °C 

HHaA Mocrosnnan 

40—80 70—110 | 90—130 | 110—150 40—80 70—110 90—130 | 140—150 
478 478 477 478 Dy. 3,431 Sy a25i le oy ue 3,410 
; 363 360 357 Te 356 Dis 2,330} 2,316] 2,306] 2,300 
298 292 288 285 Dy4 1,768 (Pot (le) 4,725 
222 205 198 190 Doe 0, 247 0,204) 05189 0,170 
413 91 84 72 bog —0,853 | —0, 904 | —0,916 | —0, 936. 
58 39 32 20 Boe ed 22 1 479 | 1 | 24 40m 
| 44 20 S?| e413 be, | 41,9191 —4, 978 | 1,093 | —2,028 
rays S10 S219 * | 2-32 bse te 2476) 2,533) —2 541 | 2,545 

as: b — —- es — 
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[pumMeuwanne. SnaveHuA A;; AaHbl B KaJl/MOIb. TloctoaHHbie 244 UW bag He MOTVIN' 
ONpefeneHbI W3-3a OTCYTCTBUA SKCMCPHMCHTAJIbHBIX MaHHbIX NO ypyroctH MNapos 
UX YrJIeBOLOPOAOB co cBA8AMH Cy— Cy. 
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TaoOauna 3 


« 
OKCHEPHMeHTAbHO OMpeetenuple (5.6.7)* w paccuHTaHHble 10 dopmysam 
(4) uw (3) TemmepaTypbl KHneHHA TapadHHoOBbIx yrieBox,opo,oB 
TIpH HOPMaJIbHOM JaBueHHH (p= 760 MM prt. crv.) 


. KUM. . KUM. nee 
Yruesoxopoa % C. Jlureparypa : ae Oum0xa 
9Kcilep. 2 pacuer pacuera 
Heol GKCAW | i) iia, f) SMe, Gir art ae 68,7 (°) TOS3 +1,6 
B-MerHIMeHTaH.s . . 6. 6. de we 60,3 (3) 61,4 +0,8 
P-MerniInNeHTAan | j°. uty 5d woes 63,3 (°) 62,3 —1,0 
2,2-JluMeTtuHi6yTaw . : ....... 49,7 (°) 49,9 +0,2 
2,o-JluMetMiOyTaH:. .. . . 6 aa. 58,0 (°) Layt afS} —0,2 
ea-PenTaH +> ¢ see Perf eee 98,4 (°) 98,5 +0,1 
B-MeTUAPeKCAH:. 29. . 5G su ee 8 90,1 (2) 90,0 (Oa 
MeeVieTHITEKCAH. . 5... cy yw 91,9 ©) 90,9 ail {© 
2,2-](HMeTHIMeHTAH. . . . 2... 79,2 (°) 79,9 AL). 7 
2,0-J\MMeTHIMeHTaH . . 2... 1 89,8 (°) 89,0 —0,8 
2,4-J\umeTHIneHTaH . . . .. . fa ee 80,5 @) 81,3 +0,8 
3,3-J\uMeTHIMeHTaH.. . . .. . eRe 86,1 (°) 84,7 lees 
Br OMUMeCH TA 414 clea) che us 2 So et 93,5 () 91,9 216. 
2,2,3-TpuMeTHIOyTaH . . . a 80,9 (°) 81,5 +0,6 
BeOtran ey 5. ANTEL Sed tabi, (5) A iy pe 
A-MeTHsIrentaw. . ... . . ee Pele (2) At Gi, —=0;9 
3-MeTuiremtaH. ..... . Aye seg @) 117,8 tel 
HOWE THM RCINDAH ey ces «hie! a 0 re pelives @) 117,8 +0,4 
DoorHgIreKCaH . . yy « « Berar eon (°) 119,0 +0,5 
Pee UMeTHIneKCal . 5 (.,. 0 « wise 106,8 (°) 107 ,6 +0,8 
2,3-JluMeTumrekcaH . . .... elon (°) VND =), 4h 
2s4-JLMMeTHEITEKCAH ; c's - =... - -| 4109,4 (°) 109,7 SHO), 3 
moo luMeTwIreKcaH 4 .". |. «. -~ 4| 4094 (P) 108,5 —0,6 
3,3-TumeturekcaH . . . . . Soy Wal HRA) (°) MIDS = (me 
S A-JIMMeTHIIFEKCAH . . . 0. swe A ewa (>) 116,6 ==" 4 
2-MetTui-3-3THIMeHTaH . . . . . «| 145,7 (°) AAG || 1 20,8 
3-MeTHII-3-9THINCHTaH . . ..... 118,3 (°) 117,0 le) 
2,2,3-Tpumetunmmentan ......:{ 409,8 (°) 410,3 +0,5 
2,2,4-TpHMeTMmeHTaH ...... . 99,2 (°) 99,0 =40),.25 
2,3,3-TpumeTuimentaH .......{| 114,8 (°) 113,8 1 0 
2,3,4-TpuMeTHimeHTaH  ....... 4135 (°) 143200 1 =-0).8 
Be iouar, Si PAO A Chl) ah 150,8 (°) 449,5 | 4,3 
mee2-MeTHJIOKTAaH . ... . Sine eeepeeneenl | See (°) 441,7 ==1756 
Moe MeTusOKTAH =. 4 yes Dy ed is (Ae? (>) NOL TA EU 
Meee MeTinoktTan 0s 40k. aw eee 1425 () (MOD | 220483 
Mes-tuiretan .*.... ; er aad: (°) PT =10),4 
MeA-Orunrentan J.) 002. 2s 1 444, 2 O ee aE 
NANDA ( ; , 
Deo MMR areIvalia, jy sin wisn 3 13,7 ©) 134,3 A416 
DJ IUMeTHINCMTAH © 6 » 4 sm oops 140,7 (8) 139,3 ee} 
2 A=MMMOTHITCUTAH,.. . .. 2. wee = 133,5 (8) 13 42 SEO 
PES UMMeTUNINeIITaH << = a 295 = 9 '-, Lo6,0 (°) 134, 2 Ail pfs: 
PMooilumernineinanwe a vse fs lel oo, 2 (5) (ie =il,& 
3,3-JlumeTurenTaH ..... sie es ae ts) coe Ha 
8,4-JLUMeETHITCMTaH .. .9:54 .). = Re ts ee toe 
1 ’ ‘ ? Panel 
Peo UMeTHMIceMTar ts ses ees. | 13650 8) 1347 —1,3 
2 4a WMMeTHATENTARS. ~. 502, % (2 oe ee 5 ey, Mes 
PeMetTHN-o-STUMTeKCAH  . .« . . - -| 138,0 (7) 139,8 +1,8 
3-MetTusi-3-aTusrekKcaH ....... = — 140,95 — 
2-Merun-4-9THirekcaH  . ...... = — Ney4 oh — 
3-Merun-4-sTumrekcaH ...... . 141,9 (7) 140,3 | —1,6 
2,2,3-TpuMeTHsrekcaH. ......- ee & ee fore 
’ Se ’ 
2,2,4-TpuMeTuarekcaH. ... . A IAS) ®) 126 ,4 —0,1 
Bt sey eg cnannexcas ire ne a lay Gin d (® 12569 +1,8 
2,3,0-l puMetusrekcaH. . . ...: | 487,7 (3) 138 ,2 ae 
3,3,4-TpumeTusrekcaH. . .. . Jochapiat ae A) (°) 436,8 | —2, 
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Ta6uuna 3 (npoqomxenre) 


ane 
T. Kun. T. Kun. | Onm6xKa 

Y raesoxopon ons JluTepatypa ah te nacuem 
2,3,5-TpumeTumrexcaH. . . - s+ ASA A (>) Veale? —0,2 
3,3,4-TpumerurexcaH... .,. . .. -| 140,4 (°) 138,7 —1,7 
3,3,5-T pumerunrexcan'. » ~ 2. | . 1) T8056 au) C2 Ora —1,5 
3. 3-J/lusrmenTan). og! ser eae ge Oe (*) 143 ,6 ==2°6 
2,2-Jlumetun-3-sTHINeHTaH . ... . .| 133,8 (°) 136,0 eo 
2,3-Jlumetu-3-9THmeHTaH ~6- . ws. | 141,6 (*) HANS —0,3 
2,4-J\umetua-3-sTumentaH . . . . .| 136,7 (°) 138 ,6 +1,9 
2,2,3,4-TerpametusmentaH. . .. . .| 1383,0 (°) 432 ,4 —0,6 
2,2,4,4-Terpamerusmentan. . . . . .| 122,38 (°) ATS) —4,8 
2,3,3,4-Tetpametummentan. . . . . .| 141,6 (°) 138 ,9 —2,7 


* T. Kum. mpHBezenbl c TOUHOCTbIO--0,1 °C. 


Suauenna jj u Oj; WA PasIMUHbIX HHTepBasloB TemmepaTyp MpHBeR 
B-1aon PF. 

Jina usmocrpauwu cxoquMocTw 3HayeHHH ) u 0, BbIUHMCJICHHBIX W3 9K 
PHMeHTaJIbHBIX JA@HHbIX NO yUpyrocTy napoB (*) aikKaHOB WM paCCYHTaHHBIXx 
cbopMy,iam (3), NpHBOAMM CpaBHeHHe COOTBETCTBYIOWIMX 3HaveHHH B TaOd 
JlockouIbKy CXOJMMOCTb SKCIe€pHMeHTAaJIbHbIX HM paCCUHTaHHbIX 3HayveHH 
b yoBseTBopuTesbHad, MeTOA pacueTa, OCHOBaHHBIM Ha (popMysax (2) u 
MOKeT ObITb IPHMeHEH HW JIA pacueTa yUpyrocTH MapoB XKHAKHX aKa 

Vimea BO3MOXHOCTh MO jaHHbIM TaO. | paccuuTaTb k uO ANA A 
Temiepatyp B uHTepBate oT 40 go 150°, ucnonb3ya 3HayeHHA Ajj U 
ipHBeyeHupie B Tad. 1, H dopmysb! (3), MbI MOKeM ONpeeHTb MU Tel 
paTypbl KHMeHua amKaHoB T, B aOCOJIOTHOM Ukase umn t, B °C mpH 3a 
HOM JlaBsieHHH MO (bopMywaM: 

. t aor a 
2 K 


Se st Fibs ie BT3-2- 


B uacTHocTH, pH p= 760 MM MbI MoxeM paccunTaTb 7, H ty, auKa 
Tp HOPMaJIbHOM jlaBJIeHHH. ComocTaBuJieHHe 3SKCIepHMeHTaJbHbIX HM pac 
TaHHbIX TaKHM OOpa3OM 3HaYeHHH TeMilepaTyp KHNeHHA MpH HOPMaJIb 
aBseHuu MpHBeyeHoO B Tad. 3. ; 

Hsn0%KeHHble BbILe PeSyJbTaTbl WOKA3bIBalOT, YTO paspaboTaHHbi H 
MeTO, pacueTa (~PH3HKO-XHMHUeCCKUX BeJIMYHH OXBATbIBaeT, OMMMO TaKHX 
3HKO-XHMH4YeCCKHX MOCTOAHHbIX, KaK 9H€prHud OOpas0BaHHA HW TenwoTa cropaH 
MOJICKYJAPHbI OObCM, IWIOTHOCTh HM pedpakuua (‘), TepMoquHamuyeckui 1 
TeEHUMA pH MOCTOAHHOM jlaBeHHH (*?), TaKKe H Takve (Pu3HKO-xHMUMdeC 
MOCTOAHHBIE, Kak TeMJIOTbI HCMape€HHA, YIPyrocTH WapoB u TemMepaTypbI a 
HHA aJIKaHOB. z 


Mockosckult rocyfapceTBeHHbIi yHHBepcuTer TlocrynHa0 — 
um. M, B. Jlomonocosa 21 XI 1955 


UHTHPOBAHHAA JIMATEPATYPA 
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UR gt ama cBolictpax, M., 1953. *#B. M. Tatespcxuiad, Yu. 3an. Ml 
B. , 235 (HeopranMyeckad uM usHuecKan xumust), (1955). 3 B. M.- Tares CKI 
JAH, 75, Ne 6, 819 (1950). *M. J. Tuanuee B, YIpyrocrH apoB yraeBoxopogxos, Cn 
BOUHHK PusuKo-xumuyeckue CBOHCTBa HHIHBHLYaIbHbIX yreBosopoxonB, B. 3, ra. IX, 
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ro. XV, M., 1954. F. D. Rossini et al., Selected Values of Properties of Hydroe 


bons, Washington, 1953. 7M. P. D Physi pane 
bons, N. Y., 1943. OSS, ysical Constants of the Principal he 


* 
TloctoaHupie 6;;, MpuBexennbe B TaOn. 1, BHMMCIeHEI B TIpeMMOJIOXKeHHH, TO WaB 
uve Napa B dopmysax (1) uw (2) BeIpaxeHo B MM pT. CT. 
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Jokuaygn Akagemun nayr CCCP 
1956. Tom 109, Ne 4 ¢ 


PHSHYECKAH XHMH fl 


A. H. ®EJIOPOBA u I. JI. BAXOBHY 


IM4O®Y3HOHHAA KHHETHKA MPH TYPBYJIEHTHOM PE)KHME 
PASMEWIMBAHHSA 


(II pedcmasaexno axademuxom A. H. @pymkunoim 80 XII 1955) 


A3sy4eHve KOHBCKTHBHOH Audbipy3uH B ycOBuAX TypOyJeHTHOrO TeyeHHA 
KCTaBJIAeT MHTepec Kak JIA MpakTHKH MpoOBeeHHA MpOWeccoB IIeKTpO- 
, TaK HW AA TeopHuH TypOyseHTHOCTH. 

Pa3JIMYHbIe MOJeIH TypOyMeHTHOrO MorpaHuuHOrO COM, OMHCaHHbIe B JH- 
Type, MpHBOAAT K pa3SHOH cTeleHH 3aBHCHMOCTH JuddysSHOHHOrO ToTOKa 
wKosppuunenta Auppysun AudpyHAupyroulwx K MoBepxHocTH yacTu (’). 
MacHO TIpeAUOIO*KeHHIO O JIAaMHHAPHOM XapakTepe ABHKCHHA XWUKOCTH B 
<OM TOAculoe, AUPPY3SHOHHbIM MOTOK NPONOpUHOHAeH 

ppuuneHTy Auppy3sunH B MepBow creneHH. Teopus, - [eas] 

THBArouad B COrlacHH C ItpeACTaBJICHHAMH, pa3BHTbI- 

1. J. Jlangay uB.T. Jlesuyem, nocrenenHoe oc1a6- 

we TypOyJeHTHOCTH B MorpaHH4yHom caoe (1, *), qaeT 

ICHMOCTS AuppysHouHHOrO WOTOKa OT KoappunHeuta 

ipy3uu B crenenu 3/,. Vismepenue Audbpy3HoHHoro 

Ka Ha MOBepXHOCTb Bpalilaioljeroca AHCKa UpH Ka- 

HOM BOCCTAHOBJICHHH KHCJOpOa HU HOHOB .BO,OpoAa 

‘CHOBAX TYpOyseHTHOrO TeyeHHA %XKuAKOCTH (*) MO- 

AIO CIIPABeAJIHBOCTb BTOPOH TOUKH 3peHHaA. TN, g 

B HacTosujeH paOoTre mocTaBleHa s3ajaua onpese- 
MA TeMMepaTypHoro kosppHuveHTa KOHBeEKTMBHOL 
ipy3uH B TYpOYyJIeHTHBIX YCJIOBHAX pa3MeIIMBaHHA Pyc. 1. Qnexrpoy ue- 
CpaBHeHHA C TeMMepaTYPHbIM KOS*PPpPHUHeHTOM TIpH . o6rekaemoit dopMbI 
(4HapHOM pexKume. 

‘Kunetuka uppy3uu onpesetasacb M0 BeMYHHe MpefeIbHOTO TOKA MeTOJOM 
fepeHHs NOAAPHSaUMOHHBIX KPHBbIX MPH TeMneparypax 0; 20; 40° Ha mpuMmepe 


KUMM  KaToyHoro BoccTaHOBeHHA ofa: J,-+2e —3J’ B  pacrBope 
MJ,+1 MKJ. Yxasannaa peakuua Oba BbIOpana Kak HanOoslee mpocrast 
ayilaa Oe3 OOpasoBpanua ra3s0Bolt cpasbl. Jia maMMHaPHOrO pexKHMa pas- 
UMBaHHA H3Mepssica UpesenbHbIi TOK Aupbysuu uona J, na Bpamaronuiica 
ATHHOBbIM UCK mMuomaqbio S=18-10 7? cm? mpu cKopocrax Bpamenua 13; 
—6©29,3 u 49,7 06/cex. ua tTypOyjenTHoro pexKHMa H3MepsauicA peesbublit 


<qubpysuu uona J, Ha 31eKTpog HeoOreKaemoli poput (cM. puc. 1), mpescraB- 
OUMNH coOol cpe3 BMaAHHOM B CTeKJO MWaTHHOBOM MpoBOJOKH, ABHKyUelica 
OKpy2KHocTH. CkopocTb BpalleHua STOrO 9eKTpOJa Obla paBHa 49,7; 67; 
u 123 06/cex, pa6ouad MOBepXHOCTb SMeKTpOya paBHaAacb 4-10°° cm?, pa- 
ye okpyxkuoctu /=9 mm. JI. H. Hekpacossm mpu u3syyenuu 3aBHCHMOCTH 
OTHOCTH TOKa Audpy3uH OT POpMBI IIeKTPOAa OblNO HalieHO, YTO TaKas (opMa 
2KTpOsa OOecneyMBasa NONyYeHHe HavOOJIbIIMX MMOTHOCTelt Wuppy3HoHHoro 
ka”. 


sl Pt a 


* Tunaomuaa paoora, MIY, 1953. 


Bo Bcex c1yyadxX Hepa6ouast YacTb MOBepXHOCTH IJIeKTpOMa HW CTepKeHb & 
MOKPbIBAIHCb CTCKIMHHBIM KOMKYXOM H He MOBepraJIHCb BO3JICEHCTBHIO IVJICKTP, 
mura. [liarHHopple 9sieKTposbl Hepes HayasioM paOOTbI KUMSTHJHCb B pasOaBae 
Hol a30THOM KuCOTe, a Mepe] H3MepeHHeM AKTHBHPOBaJIMCh MONepeMeHHt 
aHOHO HM KaTOAHOH NoApusalvel B pacTBope | H CepHOM KHCJIOTHI. | 

PactBopbl 9ICKTPOJMTOB TOTOBMJIMCh Ha OujecTuaTe. XHMHYCCKH UHCTE 
YORMCTHI Kann ABaxK bl MepeKpHCTaM3ZOBbIBAICA U3 OuecTHINATa H Tp 

KanMBasicd IpH Temmepatype 500°. Axam 
TaOauua 1 pOKaJIeHHOro HOAMCTOrO KasIMA Ha MPH) 
cTBue B Hem KJOzs nokKa3all JIMUIb HHYTO? 
HbIe CeAbI WOcIeqHerO, KOTOpble He MOM 
BIMATh Ha TOyYeHHbIe pesybTaTE. Mt 
WBaxkbl Bosroussca. [OTHOCTh H BASKOC 
uciomb3yemoro pacrsopa 0,1 MJ2+1 ME 
0 | 0.04567 | 17,1584 | 0,01345 ~~ UPHBEACHBI Ss Taos, 1: 
20 | 0,00994 | 1,1524 | 0,00867 Hsmepenua mpousBoqusecb B SAUYCHK 
40 | 0,00644 | 1,1426 | 0,00573 emxKocTb KaTO_HOrO OTAeMeHHA KOTOPOH pa 
; Haacb 150 Ma. B KayecTBe aHO,OB TIpMi 
HACh [BA CHMMe€TPHUHO PaCHOJOMKEHHBIX KaJIOMCAbHBIX 9eKTPOAa. BTe 
TPOAOM CpaBHeHHA CYA HOpMAJIbHbI KasOMeMbHbIM 9eKTpOA. Kou 
cH(tpoHa QIeKTPOJa CpaBHeHHA TOMellaJicA Ha paccrosHuu  1—2 MM OT a 
BpallleHuA HcceyeMoro SJeKTPOfa, YTO OOecHeuNBaO MasOe 3HAYeHHe H TI 
CTOAMHCTBO OMHYECKOFO MajleHHA MOTeHWMasa B pacTBOpe MPH pasmMUHbIX I 
JIOKEHHAX SeKTpOa. K BpanlatoujeMycA 9eKTpOy TOK NMOA_BOAUICA wep 


THY. BAS- 


pacTBopa, 
I1n0THOCTB 
pacTBopa, 
KuHema- 
KOCTb, v 


T-pa B °C 
BasKoctTb 
n 


fa 
a/cm? 
0 A i 
026 
& d 
022 
70 4 I 
60 
i 
50 
40 F 810 
30 eee. 6 
5) GaSe FaSAN YT CLLae eT 8 
G20 OR 1-08 06 08 = 1056 Vea 
Puc. 3 Puc. 2 


Puc, 2. TlonapusayMonubie KpHBbie pH Typ6ynexTHOM pexkuMe pasMeluBanudt B 
pacrsope 0,1 MJ,-+ 1 MKJ mpu 20°. Uncno o6oporos sjeKTpoga B cekyuay: J — 49,7: 
LI—67; ITI —90; IV — 123 
Puc. 3. 3aBHcHMOCTb MpefebHOrO ToKa LH py3Hu OT KOPHA KBag_paTHOrO U3 YCMa O6OpOr 
aulekTpoxa B pacrpope 0,1 MJ; + 1 MKJ mnpu samnnapnom pexume pasmMelimBaHHs. 
I —0°; JJ — 20°; III — 40° 
INMHHACIb, B BepXHeH YacTH KOTOPOrO HMeIOCcb yrayOmeHHe, Kya ToMel 
JIaACb Rane Ub Kea PTYTH. B PTYTb OIYCKaJICH KOHEeL MpOBOJla, SakperJt 
Horo B YIpyroH MeTaJIMYeCKOH WIacTHHKe, UTO o6ecneyunBaso xopomuy K¢ 
TaKT IIpH Bpallenun. M3smenenue CKOPOCTH BpalleHud IIEKTPOa IIpOH3BO, 
JIOCb TYTCM H3MeCHEHHA COOTHOLECHHA PpayWyCOB WIKHBOB, YCTAaHOBJICHHbIX 
OCH MOTOpa M Ha OCH BpallleHuA 9ueKTpoya. CKopocTb BpaljeHuA ompese: 
JIaCb TaXOMCTPOM. 

TlomapH3alHouHHbie KPHBBIe, TOCTPOCHHbIe M0 ONbITHbIM JaHHbIM JIA Jal 
HapHoro UH TYpOyJeHTHOTO Ppe2kHMa PasMeCIIHBAaHHA, HMMeIOT, KaK 3TO BUI 
HallpHMep, W3 Puc. 2, XOPOWMO BbIPaxKeHHbIe MIOUaKU, 10 KOTOPbIM H OMpe 
WANaCh BeMYHHA Mpesenbuoro ToKa Aucdpbysun. 


136 


, Kak BHHO M3 puc. 3 B cormacuH ¢ TeopHeH, HaOsloqaeTca WHHeHHAaA 3aBHCH- 
Se MpeAeIbHOrO TOKa Auppysun ¢ OT KOPHA KBaypaTuoro uF uucna oOOpoToOB 
“KTpOa m IH JaMHHapHorO pexXuMa pa3sMelIMBaHHa. 


SHayenne Koop puunenta judhpy3sHu BbIMUCMAIOCh 10 copmyye B. IT. Jle- 
ya 


D*/s hoa AEG? iy'/s 


(1) 


© 1, Co U © — COOTBETCTBEHHO, YHCIO 3JIEKTPOHOB, YYaCTBYIOULUX B peakuHH, 
HICHTPaluA BOCCTaNAaBJIMBAIOWePOCA BeleCTBa B MOJAX Ha 1 MJ H yrnoBaa 
OpocTb BpallleHuA SeKTpoma. 


_Hoayuenntie sHaveHHA Kosdpuyventa pudpbysuu uona Jy mpHBenenEl B 
51. 2; OHH ONM3KM K yKa3aHHbIMB wMTepatype. Tax, Xorr u Kpaitumen (e) 
YUH WI TeMMepatypbl 25,7° sHauenne Koapbunnenta quddpysun uoua 
B pacrpope 0,06 xJ,+0,l4 KJ D=1,02-1075 cM?/ceKk, B TO BpeMa 
K  WHTepmouAyHeH Hallux aHHbIx 

A TOM %e TemMepaTypbI Nosyuaertca ae Ot aara 
venue D = 1,05-10° cm?/cex. 


on 
Fne,V * 


V3 TemulepaTypHpix 3aBHcHMmoctelt > ae cag Ce hea 
abpuunenta mudpysun, 1/v u mpe- 2 | S82 

bHOLO TOKa ObIJIM BHIYHCJIEHbI 10 (bop- & |283a| Fp | 2 ak | (Toe 
ue Appenuyca Kaxkyulvecad SHepruu 

THBAILHH COOTBETCTBYIOINLHX MpOleccoB 0 | 0.67 

» Ey u Er. Snauenua Er—cpef- 20 | 0/96 | 2870 | 3500 |.2520 | 2500 


f€ H3 3HaveHHH, MOJyUeHHbIX Ipu 40 | 1,36 | 3200 | 3750 | 2830 | 2760 
‘SHBIX YuCax OOopoTosB. TlowyyeHHble 

‘aueHHA IIpHBeeHbI B TaOn. 2. CormacHo ypaBHeHuto (1) B culyyae aMH- 
ipHoro pexuma Er ces3ano c Ep u Ey cooTHOWIeHHeM 


afcm? 4Epn + Ey 
jh MT ae a 7: (2) 


3nauenua (Er)suy, IPWBeWeHHbIe BTAaOI. 2, 
NOsIyYeHbI pH NoMoury cooTHomeHusA (2). [pak- 
THYeCKOe COBMayeHve 3HayeHHH Er u (Er)sun, 
T. €. BbIMOJHeHHe ypaBHeHua (2), B HalleM 
culyyae SABJIAe€TCH eCTeECTBCHHbIM CJIe}CTBHeM 
cnoco6a onpereseHua BeJIMUHHbI Ep, MOCKOJIbKy 
MOCJeNHAA Haxowusach 10 3HayeHHAM D, BbI- 
UHCJICHHBIM TIpH NoMomH ypaBHeHua (1). Cos- 
wajleHHe 3TO, TAKUM OOpa3som, camo Mo cee ene 
He MO3BONIAeT J[eIaTb BbIBOLbI O MpaBHJIbHOCTH 
TeOPpHH KOHBEKTHBHOH juPppy3uu. Takue BbIBOJbI 
JI@NaIOTCH, OJ[HaKO, BOSMO2XKHBIMH IIpH COMOCTaB- 
meHuu 3Havenui Ep u E,c Besnuunon Ey, 
HOJyYeHHOH Ha ONbITe pH Apyrux ycuOBuAX 
pa3sMelIHBaHHsA. 

Ha puc. 4 1puBeyeHbl KPHBbIe i—M, NOyYeH- 
HbI€ B TOM K€ pacTBOpe C JIEKTPOAOM HeOOTeKae- 
ic. 4. ZapucuMocTb MpeqembHoro Mol *opMbI (puc. 1) mpu TypOyjeHTHOM pexuMe 
Ka Aubpysuu or yucna o60p0- pasmenmpBanna. Kak u B Clyyae slaMMHapHoro 
B 9eKTpofqa B pactBope 0,1 : 

Jot 1 MKS mpu typ6ynentnom P&2KHMA, HaOmoseHHan Up TypOyeHTHOM pe- 

%KUMe pasmewlnpanua: J — 0°; 2KHMe pasMelIMBaHHA 3aBHCHMOCTb ¢ OT Mm HaXO- 

L203 Ad — 20" MTCAH B YOBJIETBOPHTebHOM COrsacHl C BBI- 

BojamMu “3 Teopun B. I. Jilesuya, cormacHo Ko- 

pol tudpysHoHHbIt TOK B cayyae TypOymeHTHOrO pexkuMa TIpHOJIM2KeHHO 
{HeEHHO 34BHCHT OT YMCA OOOPOTOB 3JIeKTposa. 

PaccunTaHHble H3 NOJYYeHHbIX BeIHYHH TpeebHOrO TOKa 3HaYeHHA Ka- 
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40 60 60 100 120 
06/cek, ——» 


| 


oKymlelica sHeprun akTuBauun £, IpHBeeHbI B qa61. 3. OHM XOpOO CxOJATC 
c BemmunHaMi (E,)sria, PACCHHTAHHBIMH MO BbITeKalollelt U3 TeEOPHH TypOyvJeHT 
Horo pasMemmBanua B. LP. Jlesuya* dopmyse 


Er= 0,75 Ep+ 0,65 Ey. (3 


Us ra61. 2 4 3 Bugquo, uro E, upH JaMMHapHOM pexKUMe pasMeLIMBaHei 
MOUTH BUBOe MeHbIUe, YeM pu TypOyeHTHOM. Ha 3aBHCHMOCTb Kaxkylene! 
9HepruH aKkTHBaluH pM AupPpy3HOHHOM KOHTpoUe O 

Ta6auna 3 peKHMa pa3sMellMBaHHa yKasa yxe Puggqupopy (°) 
IE a 3aBHCHMOCTb 9HEprHH aKTHBaWMH OT peXKHMa pa3 

panua Ep IIMBaHHA WOKa3bIBaeT OWIMOOUHOCTb TOUKH 3peHui! 

ek aL es HEKOTOPBIX @BTOPOB, CBASBIBAIOMMX BeHYMHY 970) 
39HeEprHH aKTHBallHH C MpHpoqow MOJIeKYyJIApHOr 


°C 
; Er |(Fr)sua  mponecca, mpoucxogamero y aulexTpoga (°). 
Kak cmelyeT M3 BbIIMeCKasaHHOrO, XOTA TeMIE 

paTypHad 3aBHCHMOCTb [pefesbHoro ToKa jupy 

0—20 | 4270] 4440 34H HM W3MeHAeTCH IPH M3MeHeHHH pexKUMa PasMeE 
20—40 | 4870 | 4840  yyHBaHua, Oa NOMHOCTbIO ONpeyemaeTca Temneparysp 


HbIMH 3aBHCHMOCTAMH kKoodpuuveHTa Yuppy3svu 

KHHEMAaTHYeCKOH BASKOCTH. : 

Bpipaxkaem OnaroqapHocrb akay. A. H. ®pymKuuny 3a npeqowxenne TeM 

HW MOCTOAHHbIM HHTepec K paOoTe. 


Mockosckui rocyflapcTBeHHbId yHuBepCuTeT Tlocrynusio 
um. M. B. Jlomonocospa 4 XII 1955 


LIMTHPOBAHHAA JIATEPATYPA 


' B. I. Jlesuu, Ousnxo-xumuyeckan ruspomunamuxa, M., 1952. 2 JI. J. Jlaugay 
Bic ANNs AUS mw uu, Mexanuka cnmomnbix cpen, 1944. > HW. A. Baronuxaas, JAH, & 
poor wens e E. ae gg €, Kraichman, J. Am. Chem. Soc., 76, 1431, (1954 
: haixeyiy Cbs ae Ss, Chem., 56, 745- (1952). 9G. B.- 6au 
888 (1950); 28, 135 (1954). on TORS eae 


* Corsacho Jlespuuy (ypaBnenne 25,9 u 26,8 padorpi (1)) npu Ty p6y1eHTHOM peakin 
WupPySHOHHbIe TOKH Ha HAacTHHKY HMA Bpallaiwlunica AUCK mmponopuMonanbHB K/* 
oOpaTHO mpomopyvonanpun Pr/*, rye K—nexotoppiii Kosppunnent, a Pr— uncer 
IIpanaztas, papnoe v/D. Bennunna K'/* Tip H6J1M2KeHHO nponopnacHanptiia y'/t0 (ypaBuent 


26,9 u 20,10). Takum o6pasom, i oMKHO OBIT po ; 0,75 .—0,65 
novyuaetcu ypaBHenne (3). p MNOPUHOHAJIBHO D v ’ OTKYy a 
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Jloxaayo AkKaflemuu Hayk CCCP 
1956. Tom 109, Ne 4 « 


¢ TFEOXHMH 


A. ®. TOPBOB 
O MPOWECCAX KAPBOHATH3AUHH HHJEPCKHX BOPATOB 


(IIpedcmasazeno axademuxom A. I. Bemexmuneim 25 1 1956) 


| Boparsr npeyctrapsior co6oi o6pasopanusa, HeycToiunpple B 30He rumepre- 
3a. YcraHoBJIeHO, YTO MpH B3aMMOJelicTBUH Cc BOAOL OopaTbI He MpocTo pacTBo- 
HOTCA, a moyBepratorca ruypouusy (*), B pesybTaTe KOTOPOrO OHH pa3sararorca 
BIJeCHHEM CBOOOAHOH OpTOOOPHOM KHCJIOTbI H COOTBETCTBYIOUIUX OCHOBAHHII. 
€BUHO, B CCTECTBEHHbIX YCJIOBUAX IIpH BO3eHCTBHH Ha OopaTbl pacTBopos, 
Wep2KalluxX YriekHCOTY, MpOWecchl THAPOTH3a HX JOIMKHBI COMPOBORAaTLea 
J@HHAMM KapOonaTu3sauHH. MuTepecuble B 9TOM OTHOWWEHHH HaOMIOAeHuA Obi 
eaHbI HaMH pH usyyenuu MnyepcKux OopaTOBbIX MeCcTOpOXeHHH. 

Ilo Kayectgy 6opHbIxX py MuyepcKue MecropoxkyeHus OopaTos Jematca Ha 
lapHTOBble HW HealapHTosbie. [lepBbie cocTaBlaIoT OKONO 70% BCeX. MecTO- 
*KIeCHHM, OCTaIbHaH YaCTb OTHOCHTCA K HealllapHTOBbIM, CJIaraeMbIM B OCHOB- 
M KaJIbI{HeBbIMH OopatamH. Ilo npHunHe Maso pacTBOpHMOCTH alllapHTa OH 
CCMATpHBaIcA Kak «HaHOonee ycrowunBblli MuHepad»(t) H BbICKAaSbIBaJOCb 
exXeHHe, ITO ABJICHHAMH KapOOHATH3alMH MOTYT COMPOBOKJaTbCA TOJIbKO 
JbiMesble. OopaThl. Onsir usyyenua MxyepcKkux mMecTopoxkeHHi oKa3au, 
HaKO, YTO 3aJlexKH KaJIbIMeBbIX OOPaTOB, KaK IpaBHJIO, He NOBepraloTca AB- 
HHAM KapOonaTH3alHH HM COXpaHAIOT HCKJIOUMTeIbHYIO YHCTOTY MHHepavo- 
yeckoro cocTaBa. OHaKO HeH3BeCTHO HU OHO allapHTOBON 3ayexKU, KOTOpAaH 
TOH HIM HHOM cTeneHH He Oblia ObI KAPOOHATH3HPOBaHa. 

- HackoubKo ray6oKo 3aemt mpolecc KapOoHaTH3alHu allapHTOBbIX MeCTO- 
WKACHHH, BUAHO H3 TOFO, UTO 3aJIeKH alllapuTa HbIHe HaXOJATCH B BUe Hepa- 
‘IbHOM (POpMbI rHe3 I H JIHH3 B Oosee HIM MeHee MOMJHOM OOOMOUKe BTOPHYHbIX 
{pOoHAaTOB, KOTOPble B PyAHHUHOM MpakTHKe NOJYYHIH HaHMeHOBaHHe «Kap- 
maTHOH pyOamku». Uactro B nepudepHyecKHX MaJIOMOMIHbIX YacTAX aluapH- 
BBIX 3aexKeli HaGMONAeTCA MOTHOe 3aMeNeHHe allaputa BTOPHYHBIMH Kap6o- 

TaMH, COCTABJIAIONIMMH TaK Ha3bIBaeMble «KapOOHaTHble XBOCTbI»y Me€CTOPOX- 
HMM. SakmOueHHbIe B OOpa3s0BaHHAX BTOPHYHBIX KapOOHATOB PeJIMKTbI alila- 
ITa TakxKe OKa3bIBaIOTCA B pa3HUHO CTeNeHH KapOOHaTH3MpOBaHHbIML, 
pakaa coOoli pa3Hble cTaqHH mpolecca 3aMelleHHA. OTOT Mpowecc HauH- 
eTCH C NOBeEPXHOCTH alllapHTOBBIX 3aslexKell, MOCTeMeHHO MpOHHKaeT B Ooulee 
"yOokve YaCcTH MOCTeAHUX HM MpoTeKaeT AO NOMHOFO 3aMeleHHA alllapTa BTO- 
{WHbIMH KapOOHaTaMH. 

Munepanormueckuit cocTaB KapOOHaTH3HpOBaHHbIX alliapHTOB OblJI B CBOe 
yema usyyen A. A. Ap»kemcKuM, KOTOpbIi ycTaHOBHJI, UTO BTOPHUHbIe Kap6o- 
ITbI B alliapHTe MpecTaBJeHbI TaBHbIM OOpasoM KaJIbUHTOM, HHOra aparo- 
ITOM; BCera HaGlOfaeTCH HEKOTOPCe KOJIHYECTBO JOJIOMHTA, SIICOMHTA H CIIO- 
yimuecku runca. Orciojja BUAHO, UTO B YCMOBHAX PHMCOBOM WATbI Mpowecc 
;pOoHaTHsaUM alapuTa MpelcraBAAeT COX*KUbIi Mpouecc ABOHHOrO OOMeHA. 
TIpeycrapmenue o xoje mpouecca KapOonaTH3alnu aluapHTa MOMKHO MOJy- 
ITb H3 COMOCTABJICHHA JaHHbIX XHMMYCCKHX aHaNH30B 1pOO pasiMyHOrO Kave- 
Ba allapuTosblx pyq. Bra6a. 1 mpuBegeno 10 momHbIx aHaJIH30B B pasHou cre- 
HH KapOOHaTH3HpOBaHHOrO allapuTa, paCMOMORKeHHbIX B MOPAAKE BOspacTa- 
if cTayquu 3amemeHua. Bce aHaJIM3bl, MpOH3BeJeHHbIe aHaJIHTHKaMu 
B. Tlonenosoit, M. M. Tuxomuposoi, E. A. JlyHbKoBbIM H Ap., 3A4MCTBOBaHbI 
} KypHanos MufepceKo reomoro-pasBefOuHon SKcHe AMIN UH Teooruyeckon 
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Tao6auna 41 


He- % e, H- 
a B,O,| MgO | CO, | CaO | SO, | H,O} pacts. Cymma|AmapurT ee ek gon Tune ae 
a ocT 
4 |37,32/44,96] 3,89] 2,64/0,15/9,89) 1,15 | 100 90,2 0,6 Tele (Ouro — | dam 
2, 133,54/41,65| 7,74} 6,1810,33/9,19| 1,37.| 100 | 81,0] 4,4] 12,2 | 1,0 | —]| tm 
3 |34.59|40,76| 9.76] 7,07/0,64/9,18] 1,00 | 100 | 76,4| 3,0] 47,6) 2,0 | —| 4,0 
4, 129 12/37, 70|10,38) 8,02/0, 468,25] 6,07 | 100 | 70,4 DAO Mi sem) hele — | 6,4 
5 |26,50|34, 83/14.83/13, 40/0,38|7,45| 2,61 | 100 | 64,0 | 14,1 | 18,1] 1,2 | —| 2,6 
6 |23;14130,55117, 23/18, 20(2, 08|7,46| 1,34 | 100 | 55,9 | 24,8 | 16,1] 1,5 | 3,4] 4,3 
7 |20,90|28, 41/18 .6819, 15/1,71|6,57| 4,58 | 100 | 50,5 | 22,5 | 18,4] 1,1 | 2,9] 4,6 
8 |18,61123, 62/22 , 40/26 ,31/0,94|5,47) 2,65 | 100 BANOO A (Sasi ioalfbie de aclu 4,2| 229 
9 114,64]18, 28/26 ,15/32,50/1,54/4,84! 2,44 | 100 alleen) Bebe) OO 2,6) 23 
10 |. ex. | 3,29\40,13/48,7213,09/1,17; 3,60 | 100 | ca. | 75,0 | 14,7 | 0,4 | 6,3| 3,6 


cayxObl pyqunka. [lepecuer aHau30B Ha MMHepasOrMueckH COCTaB IpOHSBe 
eH aBTOpOM. ; 

Vis npuBeyeHublx B TaOa. 1 WaHHbIX XHMMYECKHX aHaIH30B MOKHO BUCTI 
YTOC YBeJIMYeHHeM CTeNeHH KapOOHaTHSaUMUN allapiTa MOCMeOBaTeJIbHO YMeCHE 
maerca cofepxanue B2Os3 H, COOTBeETCTBEHHO C HMM, TayaeT CofepxKanHe MgC 
B mpoTuBonosOxXKHOCTh STOMY, B COCTaBe MOpPOAbI NporpeccHBHO BOspacTaeT Ce 
qep2kaHue COz u, cooTBercTBeHHo, CaO. M3 mepecuera aHHbIxX XHMHUCCKUX ane 
JIM30B Ha MHHepaJIOrHueckHH COCTaB BbIABJIACTCA TakXKe, ITO B Pe3yMbTATe Kap 
6OHaTH3AallMH C YMCHbIUeHHeM COsepxKaHHA B NOpOAe auapHTa HelpepbIBHO pacTe 
coep2KaHue KaJIbUTa, KOTOpbI pe3sko mpeoOayaeT B CcocTaBe Kpaline KapOC 
HaTH3HpOBaHHbIX allapHTOB, B TO BPeMA Kak COJepmKaHHe JOMOMUTAa COXPaHAeTC 
Ooulee HIM MeHee NOCTOAHHBIM Ha BceX CTaquAX 3amemeHua. M3 sTuX JaHHbIX Cue 
WyeT, YTO KapOouaTu3aluA aluapHTa B yCJIOBHAX THNCOBOU WIWIANbI pasSBUBaeTC. 
B HallpaBJICHHH BbITeECHeEHHA H 3aMeNICHHA OPpTOOCOPHOHM KHCJIOTHI YrJIeKHCJOTO 
WM MarHua KasIbuueM. OueBuHO, STOT Ipowecc NMPOMCXOJUT B pesybTaTe rHApE 
43a allapHTa Ip ywacTHH THMCOBLIX paCTBOPOB H B WeNOM erO MOXKHO mpel 
CTABHTb CuJleyyrouleH cCXeMOH peakiHH: 

MgHBQ;-+ 2H,O > Mg (OH). + HsBO; 


Mg (OH)s + COs > MgCOs3 + HO 
MgCOs + CaSO, — CaCO3 + MgSO, 


MgHBOs ++ H2O + COs + CaSO, = CaCO3 oe MgSO, al H3BOs. 


B XOJe ITOTO TIpomecca, OCcO6eHHO Ha TI€PBBIX CTAWWUAX 3aMeCLICHHA alllapuTa 
M3BeCTHY!O POJIb UrpaeT TakxKe peakuuaA oOpas0BaHHua JOJIOMHTa, KOTOPaat 
OUeCBHAHO, IpOTeKaeT TIO CxeMe 

2MgCOs + CaCOs — CaMg (COs)2-+ MgSOx. 


Hrak, B pe3yibTaTe pasBuTHx H300paxKeHHOrO BbIMIe Mpoecca 3aMeleHHt 
allapuTa B PHINCOBbIX NoposaX Ha MecTe ero 3aslexKeli U3 KapOOHaTOB Hakandn 
BaloTcA KaJIbIMT HM OTYACTH JOJIOMUT, a HOBOOOpasoBaHuA (cymbiaT MarHHi 
W OpTOOOpHax KHCOTA) NOCTeMeHHO BLIMBIBAIOTCH ATMOC(PEPHBIMH BOaMH HM adit 
HeHwlad HX HCTOPHA, OUCBHAHO, CBA3AHA C JBHXXCHHEM NOJ3CMHbIX BOI. 

TakuM 00pasom, alllap¥T B NOBepXHOCTHBIX YCNOBUAX ABIAeTCH MHHepaiiol 
HeyYCTOMYMBLIM. OH MpectaBssneT Cobol KUCMYIO COMb Takoli OVeHD cabo KP 
COT, KaK OpTOOOPHaxH, KOTOpad JIerKO BbITeCHACTCA H3 CBOUX CcoeqNHeHH 
BC€MH APYHMH KUCJOTAMH, B TOM YMCe MH YrOMbHOM. ITO upaBHJIO B OTHOLMEHH 
allapHTa SaMCYaTeJIbHO BbIpaxKeHO B HaGIOMAeCMbIX HbIHe ABJICHHAX KapOOHE 
TH3aMM allapHTOBbIX samexelH Mxyepa. : 


Bceconwsublli Hay 4HO-nCceOBaTeECKUIt Tocrynuao 
HHCTHTYT TaJlypruu 10 1X 1955 


UMTMUPOBAHHAS JIATEPATYPA 


1A. B. Huxkonaes, ®nsyKxo-xumuyuecxo a 
AH CCCP, 1947 Koe HSyHeHHe TPHpOAHEIx Oopatos, Ms, 
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Aoxnage Akagemun wayr CCCP 
1956. Tom 109, N 1 


FEOXHMHA 


JI. H. OBYHAHHHKOB 


FEOXHMHYECKASA NOABYKHOCTb 3JIEMEHTOB 
MO IKCMHEPHMEHTAJIBHbIM JIAHHbIM 


(II pedcmasaexo akademuxom JI. C. Kopoeunckum 5 IV 1955) 


[naBHetimry! pOulb B MpolleccaxX MHHepamooOpas0BaHuA HW MUrpalwuH XHMH- 
2CKUX SJIEMCHTOB Hrpalor pacTBopbl. AHaH3 TIpHpOAHbIX NapareHeTHYecKHX 
HHepaJIbHbIX aACCOWMalHH Ha OCHOBE 3aKOHOB TepMOJMHAMHKH MO3BOUIHJ 
[. C. Kop»xunckomy (',”) BCKpbITb pasMuHOe MOBeeHHe BeMeCTB IpH UX Tle- 
e€HOCe B pacTBOpax H BBECTH NOHATHE OO TEOXHMHUYeECKOH NOABH x- 
OcTH JMEMECHTOB. Ha ocHnopannu NapareneTuyeckoro aHasiv3a H WaH- 
bIX O BSAHMOOTHOIMEHHH MHHepaJOB B pasMYHBIX Mpoueccax (1,2) smmupuyecKH 
CTAHaBJINBaeTCA Pe3KO pa3sIHUHAA MOABMWOKHOCTS BelecTB. Bombuoe 3HaveHHe 
Oro pa3sJIHYHA WIA MpOWeccCOB MHHepasooOpas0BaHuA TpeOyeT packpbITHA ero 
H3HUeCKHX TIPHUHH. 

B cmyuae, Korga lepeMelljeHve KOMMOHEHTOB pacTBOpa MPOHCXOAUT TOMbKO 
OcpeACTBOM Audppy3sHH, KOABUKHOCTh KaxKOro H3 HUX OlpekeAeTCA CKOPOCTbIO 
ro qudpysun. Jina stax ycnosuli JI. C. Kopxuncknii(*?) npeqioxKus BbIpPaxenue 
(OJIBEXKHOCTH: 

M=DC 


MakKc 


ye D — kosppuunenT Audppysun, a Cy, —MAKCHMaJIbHO BO3MOKHAA WIA 


3yyaeMOro Mpollecca pa3sHOCTb KOHUeHTpayul. CKopoctb Au py3suu B pacTBo- 
aX MpOnOpHHOHaIbHa rpaquenTy KOHMeHTpaluu, BCMeACTBUe Yero Audpysua 
elicTByeT Ha OrpaHHYeHHble paCcCTOAHHA WH MOITOMY HE MOXET ABJIATCA TyaB- 
bIM IIPOWeccOM TepeHoca BelljecTBa B 3CMHOH KoOpe. 

B cayyae HHPUALTPauHH BaxHOe 3HAYeHHe HMCeT TAK Ha3bIBaeMbIM (p Hi JI b- 
pamuvoHHEh spPpexKT —3ajepxkKa HM OTCTABAHHe pacTBOpeHHOrO Be- 
IECTBA OT pacTBOPHTeIA, IPH KOTOPOM TIpOHCXOAHT He CMHTHOe, a Audpdepen- 
WaJIbHOe MepeMelleHHe BellecTBa. CKOPOCTb MepeMelleHHA pa3JIMYHbIX KOMIIO- 
€HTOB pacTBopa He OHHAKOBa H OTMMYAeTCH OT CKOPOCTH TeYeHHA pacTBOpH- 
ema. JI. C. Kop»xnuckuit (*) mpousBes TeopeTHyuecKkoe McceqOBaHve MoOyyeH- 
(OrO SKCIePHMEHTAJIbHbIM ITYT€EM YpaBHeHHA (PHJIbTpaMOHHOLO adekTa U ykKa- 
aJI Ha ero OOJIbIIYIO pOJIb IPH MeTaMopdu3Me FOpHbIX NOpOd H OOpasoBaHuH pyZ. 

JA 3KCHepHMeHTaIbHOrO U3YYeHHA (aKTOPOB, BJIMAIOULMX Ha MOABH2KHOCT 
JICMEHTOB IITPH MpOCcaywHBaHHH PacTBOPOB Yepes TOM TOPHBIX MOpO, MBI Co- 
mectHo c A. C. Illyp u B. T. Makcenkopbm mpoBeiH HeCKOJIbKO CepHi OTIbI- 
op B JlaGopaTopuH MuHepanoruu u reoxumuu JT opHo-reomoruueckoro HHCTH- 
yra YpanpeKoro (pusuana AKaylemuu HayK CCCP (4, °). 

Oxa3as0cb, ¥TO (PUMbTPAaUMOHHbI SpPeKT, KOTOPbIM MOXKHO pacCMaTPUBaTb 
NepBOM IIpHOsWKeHHH Kak BeJIMYMHY OOpaTHyt NOABMXKHOCTH, 3aBHCHT OT pala 
HeWIHHX H BHYTPCHHHX (baKTOPOB MH MOXKET AOCTHTaTb 3HAYHTeJIbHOM BEAU - 
pt (50 Ww Gosee MpoOleHTOB OT BCero KOMMYeECTBA paCTBOPeHHOrO BelljecTBa). 
JH pasJIMYeH JIA paSHbIX KOMIIOHEHTOB pacTBOpa H OOYCJIOBHBAeT UX passH4y- 
yo, AubhepenuuuaAbHYW MOABMXKHOCTH MPH UHPHATpalUH Ao 
OHOM 3ajjep2%KKU TOTO HIM MHOTO U3 HUX HM OTMOAKeHHA Tepe Nperpaamu pas- 
HUHOM mMpoHuiaemocTH. B uacrosmeli KpaTKOlcTaTbe OOOOMIEHbI pesybTAaThI 
THX SKCMeCPpHMeHTAJIbHbIX HCCIeAOBaHHH. 
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OKCHepHMEHTAIbHO BbISACHeHO, UTO BeMYMHA (pHJIbTpallMOHHOTO oppexral 
3ABHCHT OT NOPHCTOCTH PUbTpPyIoujeH CpeAbl, TeMNepaTYyPbI, AABMCHHA, a TAKOKE 
OT CBOIICTB BeM[eCTBa: pasMepOB CPUJIbTPYIOUMXCA YaCTHIL (y 3KTPOJIHTOB OT} 
pauyCOB THpaTHpOBaHHbIX MOHOB), KoOsppulnenta uppysHu HW KOHUCH= 
Tpallan. | 

IlopuctTocrTb. C ysemuyeHHemM pasMepa Nop (pHIbTpa BeHYHHA PHBE 
TpalHOHHOrO apekTa YMeHbUaeTCH, MpHYeM CTeMeHb YMeHBIUeHHA NeOMHHas) 

KOBa JIA Pa3AHUHbIX pa-) 

Ge crBopos. IlpH mpoywnx paB-) 
g HbIX YCJIOBHAX BeHUMHE 
(pHJIbTpalHOHHOrO sipex Tal 
onpeyeiseTca Ccojjep2kaHHem 
Han6oulee MeJIKHX yarTpar} 
“op B cpubTpe (cM. puc. 1). 
IIpH ojMHakoBou cTeneHH} 
MOpucTocTH (CyYMMapHOM KO= 
muyecTBe 0p) BeuJIMUMHE 
‘(pHAbTpauHOHHOTO aPpdpexkTe 
TeM BbINe, YeM  G6OJIbINME| 
IIPOUCHT 3aHHMaloT  TIOpbi} 
pa3smMepamu MeHbue 50 Mp.) 
1 og : 50 73% ‘lo kpymHbmM mopaM TeveHHe! 

Codepkanue ynempanop pacTBopa coBepuiaeTca 6€3} 

3aepxKKH  pacTBOPeHHOTO! 

Pne.1. 3aBucHMOCTb BeEMUHHbI PUAbTpalHoHHorosppex- BEMLECTBa. STO, B YaCcTHOCTH, | 
Ta (BbIPaxKeHHOTO B JOJIAX C][HHHUbI) OT COMeprxaHHA MOXKET IIPHBeCTH K TOMY, 4TO 


nop B (usb Tpax c pawvycamu KanuApoB <90-10-?  pyoTHEIE rOpHbIe NODOIBI. CO- 
em, {—MgSOg 2—Ca8O,, 3 — NiSO,, 4—CuSOg penne nile Gea 
o9—ZnSO,. Bce pacTBopbl KoHWeHTpanHH 0,01 x Bike aoe: om 
lUHeNOphbI, IpOMyCKasi B OTHO- | 


CHT€JIbBHO MAaJIbIX KOJIMYCCT=| 
BaX PpacTBOpHTesIb—BORY, MOFYT OKA3ATbCH NpakTHYeCKH HEMPOHHIAeMbIMA JIA] 
HEKOTOPHIX PaCTBOPCHHBIX BeICCTBRH CyKUTb CCTECTBEHHBIMM OapbepaMy JIA) 
HUX. YO6eMTebHbIe (baKTbI cyuyecT- 
BOBaHHA TaKHX OapbepOB CBeJeHbI B TaOauna 1 
Cree MaKesi (°). S3aBHCHMOCTb KOJIMUeCTBa 3a]¢ pKHBArOMerocHA 


TemnepatTypa. Kak oka- 4a (buibTpe BellecTBa OT aBNenuA (B %) 
3bIBAarOT Hall JKCIICPHMEHTHI, C MOBbI- eee ee pepe se ee 


1 


Qe 


OI5 


a 


I@HHeM TeMMepaTYpbI (PPHJIbTpPalMou- - é & 4 é é 
HbIit SipPpeKT yMeHbIUaeTCA. DTO, Be- 2 we idhtiee a = ae 
POATHO, CBASAHO C MpOTHBOeHCTBY- = Be ae S a 
IOWMM BJIMAHWeEM JMdpy3sHH, CKO- 
‘ pOCTb KOTOPOH 3HAaUHTeJIbHO yBeH- 
UMBaeTCA C TemnepaTypoH. CuSO, | 23,4 {30,31 NiSO,g | 19,5) 22,4 
Jlapaeune. YBenuuenue jas- eee oot ae tine ri rhe 
a i vi,o ag ’ ? 
HHA IPHBONKT K yBeMMYeHMH KOMH~ 5, | 94’0 [3070 Necl- | 10°0| 12,0 


yecTBa 3ajlepxkaHHOrO M3 pacTBopa 
BellecTBa (CM. Ta6u. 1). 

YBeIMYeHHe KONHYECTBA 3aepxKaAHHOrO BeleCcTBa C MOBbILEHHEM JaBeHUA 
BbISbIBACTCA BOSPaCTAHHEM CKOPOCTH (UJIbTPallH C aBJICHHeM, UYTO MpPHBOAUT 
K YMEHbIIeEHHIO MpOTHBOelicTByIoMero BIMAHHA Yudpysuu. Benwuuna co6- 
CTBCHHO (PUJIbTPalMOHHOLO SPcbekTa «B YHCTOM BHJe» OT RaBICHHA He 3aBHCHT. 

Kouneutpamusa. Uem menpure KoHeHTpallua, TeM Oonbe Pub Tpa- 
MWHOHHBIM adiekT (cM. Ta6n. 2). 

YMeHbINEHHe BEIMYHHI (PHJIbTPpalHOHHOTO atppeKTa C MOBbIMeHHeM KOH- 
IeHTPawHH, BEPOATHO, TaK XKe KaK HM MPH USMCHEHHAX TeMMepaTypbI UM aBJieHHA, 
ABMACTCH CJICNCTBHEM BJIMAHUA Judppysuu (*), CKOpOcTb KOTOPOH BospacTaeT 
C KOHUCHTpaneH H KOTOPad, TAKHM OOpa3soM, MpenATCTByeT BbIAeTeHHIO pac- 
TBOPeHHOrO BellleCTBa H3 pacTBOpHTems. 


142, 


Pasmep PHABTPywWMmUXcH YacTuuU. OnazbTpauHoHHDTi 2X- 
T 3aBMCHT OT TIpHpogbl pactBopa. B pacrsopax SJKTPOJIMTOB OH OcoOeHHO 
KO pa3JIMYeH AVI KATHOHOB pasHOW BaJIeHTHOCTH (cM. Ta6J. 3), UTO OGyc- 
JHBAeTCH ABJICHHEM HX rHpaTauu. 

[Ipu @uibrpawun pacrBopos payuyc ruypaTupoBanHoro HoHa urpaeT pow 


€MHOro (akTopa. Uem Sombre ero BeAHYHHA, TeM OoubUe (PUIbTpalHouHblit 


yeKT, TeM OO/bWe 3aep%KKa pac- 
PeHHOro BellecTBa H, CIeOBaTeJIbHO, 
MeHbIUe CPO MOABH2KHOCTb 2G 
TOM CTOPOHBI, ONbITbI! MOKa3bIBaloT 
AHHYCHHYIO BOSMOXKHOCTh Nepej(BH- 
AHA KOJIJIOUHbIX paCTBOPOB B Nopax 
HBIX TOpoy (YTO TaKxKe OOyCOBIe- 
Aa3MePOM (PHJIbTpYIOWIHXCA YaCcTHII). 
SaBHCHMOCTb BeJIMUHHbI (pHJIbTpa- 
HHOPO ac:peKTa OT payuyca ruApatu- 
HHbIX HOHOB JlOJDKHa HMeTb BaxK- 
+ SHaYeHHe JIA PaCKPbITHA YCOBHH 
XHMH4YeCKOH MOABHKHOCTH HOHOBIIPH 
CAUHBAHHH PaCTBOPOB Yepes MOILE- 


Ta6auna 3 


ecuMocr BeCJIHUHHBI (PHJIbTpalHOHHOTO 
DeKTa OT paguyca ruypaTHpoBannoro 


; HouHa 

4 athe @unbTp Ilan nenue 
aT OB. te 

“’ ‘oud i i B aTM. 

PKt A 22, 6,0 ) 

Nat 4,80 7,0 

me | 3,35 ..| 16,0 |. |, 

Zn++ 3,42 17,0 ( 

Agtt+ 3,42 19,0 

Cott 365 iso | } 

Nat 1,80 16,0 F 

Jatt 3,08 43,0 i 


Ilpumeuanue. Paynyc ru_zpatupo- 
THOTO HOHA BbIVHCJeH MpHOIM2KeHHO 110 
Col 

Orn 
ITHOCTb HOHA, @;— SJIEMCHTAPHbIH 9u1eK- 
eckHl 3apayq, /—KouncTauta Papazea, 
—BASKOCTb pacTBOpHTeA, uw — abco- 
THAA MOJBYXKHOCTb HOHA. 


pMysre (°): 7 = rye ft, — Ba 


? 


TadOauna 2 


# 
SaBHCHMOCTb BeJHUYHHbI (PMIbTpamHoHHOrO 
appekTa OT KOHWeHTpalHH pacTBopa B% 


PactrBop Ol x 0,0001 # 0,00004 H 
CuSO, 7 10 16 
CaSO,q 6 16 19 
MgSO, 41 19 

CoSO.4 ) 18 

ZnSO4 4 10 15 


© KOMIIJI€KCbI TOPHbIxX nopoy. MoxHo MpequONaraTb, YTO payuye Tuj[paTu- 
aHHOrTO HOHA HapsaAyy C cofepwaHhHeM H Pa3MepaMH YJIbTpaulop Tex Topo], 


yepes KOTOpPble OCyMeCTBIAeTCA HHPHJIb- 
TpaluA CNOMKHOTO HCXOAHOTO pacTBopa, 
ABJIACTCA OJHHM H3 ChakTOpoB ud- 
(pepeHUHaJIbHOrTO TlepeMeleHHA Bele- 
CTBa H HWH*HJIbTpauHOHHOTO MeTaco- 
MaTO3a. 

BuauaHuemM 3Toro (bakTopa, BO3MOx- 
HO, OODACHACTCA 30HAJIbHOe pactipeye- 
JICHHe OTJOMKeHHH pasJIMUHbIX MeTAaJ- 
JIOB (3J@MeHTOB) 10 Mepe ylaleHHa 
JBUXKYIIMXCA PacTBOPOB OT HX Ouara 
HM IIpHypOueHHOCTh pyHbIX CKONJIeHHH 
MeTaJIJIOB, OOaqatoluluxX rHpaTHpoBaH- 
HbIMH MOHAMH C OOJIbIUHMH payuyca- 
MH, HemocpeCTBeHYO K MaTepHHCKHM 
mopoyam. 

TakuM OOpa30M, B pe3yJIbTaTe TIpo- 
BeJ@HHOrO HaMH HCCJIeqOBAHHA YCTaHaB- 
JIHBaeTCa, YTO (PPUJIBTPaWHOHHbIM appekT 
pacreT c yBemMyeHHeM payuyca *uJIb- 
Tpylomjero TH{paTHpOBaHHOro HOHa 
(4M payuyca <busbTpyroulelica ya- 
CTHIUbI BOOOMe) H RaBJIEHHA Ha pacTBOp 
HW YMeHbIUaeTCH C POCTOM TeMHepaTypbhl, 


3Mepa Op *PUJIbTpPYIOMeh cpeAbl, KOHIeHTpalHH pacTBopa H ero KoSpPuUNeH - 


Auppysuu. 


TopHo-reowormueckHt HHCTHTYT 
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FO. 10. FOPK 


O YFHAPATAUMH OKHCJIOB DKEJIESA HW TIPEOBPASOBAHHH 
B FHAPOOKHCJIbI (HA TIPHMEPE KPMBOTO POrA) 


(IIpedcmasacno akademuxom A. I, Bemexmunoim 21 I 1956) 


B reomormueckol muTepaType CyIeCTBYIOT IPOTHBOpeyMBbIe MHEHHA O PY 
paTalHW OKHCJIOB x%Kesle3a H MpeoOpasoBaHu UX B THApaTHble opmpl. Of 
CUHTAIOT eCTECTBCHHbIM ABJICHHEM NepeXO]{ OKHCJIOB KeIesa BUA POOKHCJIBI B Ips 
mecce rumeprenesa, [pyre Ke OTPHUIaloT STO HIM CUHTAIOT, YTO MOAOOHEIC ABI 
HHA MIPOHCXOAAT UpesBbluaHHO peKO HW B OCOObIX YCNOBHAX. 

B. UW. Bepnayckuit cuuTam, YO Ha 3eEMHOM MOBepXHOCTH B KOpe BBIBETPI 
BaHUA IIpH OObIYHbIX YCOBHAX TeMaTHT He YCTOHYMB M TepexoquT B ruypal 
‘OKMCH 3Kee3a —TreTHT uw sHMOHuT (?). C. C. CmupHoBa ykKa3biBaeT, TO remati 
ypesBblyaliHO yCTOHYHB, HO B HEKOTOPbIX YCJIOBHAX JIMMOHUTH3HpyeTca B TC 
usu HHO Mepe. IloceqHee OcoOeHHO YaCTO NPOHCXOAUT IPH HaIMYHH OOLIbHO 
okucasiomjeroca muputa (°). MarneTuT, m0 MHeHHIO C. C. CmMupHopa, Taka 
ypesBbiyaliHO yCTOHYHB, H JIMMOHMTH3alHA YMCTOrO MarHeTHTa, Kak TpaBuil 
MIpOABAeTCA B KpaliHe HeOOJIbWIOM MacuITaGe. 

A. I. BerexruuH Tak»Ke CUMTaeT, YTO TeEMATHT, KaK BbICIUHMH OKMCes Kee 
ABJIACTCA XMMHUCCKH CTOMKHM MHHepaJiOM B 30He OKUCIeHHA. IIpeppamenue é] 
B PHAPOOKUCJIbI YCTAHABJIMBAeTCA HCKJIOYHTEJIbHO peAKO H IPHTOM B COBepmeHy 
oco6prx ycmopuax. MarneTuT Tome C OOMbIIMM Tpy4OM Mo_Bepraetca ruyzpat| 
uuu (*). HW. HW. Tuu36ypr B pesybTaTe HCCIeqOBaHHA MHHepaJIOB KOPbI BBIBE 
PHBaHUA UpHUIed K BLIBOAY, YTO TeMaTHT H MAPTHT OCTaIOTCA OObIYHO He rH pt 
THPOBaHHbIMH; B KayecTBe IIpHMepa OH MpuBoyuT Kpusol Por u ropy Baie 
Kylo (°). 

Orpuanne rHpaTalwu OKACOB *Kesesa B OOIYHbIX MPHPOAHbIX YCOBHS 
OCHOBBIBaeTCA TIaBHbIM OOpasoM Ha OMBITHDIX HaOsIONeHHAX, HO He JIMMIER 
WH TeOpeTHYecKHX MpeqnochwioK. MccneqoBanve MUHepasOB KOpbI BbIBETPHB 
HUA MOKA3bIBaeT, UTO TaKHe MHMHepaJbl, KAK MA@PHeETHT, H OCOOeHHO remMaTHi 
BeCbMa YCTOHUMBbI B 30He OKHCCHHA M MepeXOAAT B poccbiNu, He NOABeprast 
rHApaTaun. ONbITbI WOKasbIBaIOT, YTO CCIM [arxKe packaeHHyt!o Fe2O3 100M) 
B BOY, TO rHpaTalu ee He npoucxoyuT. TeoperuyeckH 3TO MOKHO O6ObACHH! 
TeM, UTO TponNsBeyenue pacrsopumMocTH Fe2O3 MeHbule, YeM TIpOMsBeseHl 
pacTBopuMocTw rujpookucu »xenesa (IIP Fe(OH)s = 4-107%8). 

Hepeqko MpHxoUTcH CuIbWaTb, UTO B KPHBOPOXRCKHX pyfaxX HM MOpos 
JIMMOHMTasaltuu * (KpOMe KapOoHaTOB H CHIMKATOB 2Kese3a) MOJBepKeH MarHeTH 
a MapTHT, KaK BbICWIMM OKMCeJI, He JIMMOHHTH3Upyetca. ITOMy HaxoyuTca O07 
ACHEHHE B TOM, YTO B COCTaB MarHeTHTa BXOJMT YaCTb ABYXBaJCHTHOTO %KeNe3! 
KOTOPOE, NOWBepraACh OKMCJEHHIO, IPHBOAUT K paspyleHulo pelueTKyY MuHepadly 
oOleruad STHM Mpowecc rugparanun ero. Kak u3BecrHo, KapOonaTst H Cyd) 
(pubI 2%eesa, a TaKKE [pyre MUHepaJIbl, B COCTaB KOTOPbIX BXOJUT JJBYXB! 
JICHTHOE XKeNe30, CPaBHUTeIbHO JerKO NOABeprawrcsd AMMOHUTH3aNMH B Mpt 
mecce rumeprenesa. Ho B ormmune OT Cyb*uAOB MH KapOoHaTOB, B cocTaBe ma} 


* Tloq JMMOHHTH3alveh NoLpasyMeBaeTca MpeoOpasoBanHe B THAPOOKUCVIbI 2wesesa, 
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ee ne MarHeTHTa B MapTHTe Puc. 2. MarHeTHT BHYTPH KPHCTaJJ10B 
ae - aHbl. — NHMOHHT (ce- MapTHTa He JIHMOHHTH3HPOBaH. @ — Map- 
5 pTuT, * — KBapu. 120 x THT, M — MarHeTHT, 2 — HMOHHT, 120 


Puc. 3. 3amemenue rétutom (2) KpHcTaJI- Puc. 4. Menkue 3epua muputa (Gebie) 1 
OB MapTuta (). B BepxHeM KpHcTae ocTaTouHble 3epHa MapTHTa (m — cepo- 
MapTHTa BHAHO MasleHbKOe 3epHO OCTa- Genbie) B Macce rétuta (2) 


TouHoro MarueTuta (cepoe). 120 x 


IAH, tT. 109, Ne 1, OpK 
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{ira pesKo MpeoOlafaeT OKHCHOE 2Kee30, YTO B COUeTAaHHH C MOTHELIeL 
}KOBKOH HOHOB B peluieTKe MHHepaiia MIpelATCTBye?r HIM 3aTpyAUAeT ero THI- 
amuto. BeneqcTBue 3TOrO Mpowecc OKUCIeHHA H rHpaTaluu Marneruta mpo- 
{OUT IPH OMpeAeeHHbIX 3HayeHHAX pH Hu OKHCeEHHO-BOCCTaHOBHTeJIbHOrO 
f2HUHaa cpepl. 

jOAHAKO Hal HaOMOeCHHA H HaOmMOeHHA ApPyrux reomoros Hay NOBeJjeHHeM 
COB xKele3a B KOpe BbIBeETpHBaHHA KpuBopoxcKoro GOaccelia NOKa3bIBAalIoT, 
‘Kak MarHeTHT, TaK H TeMaTHT-MapTHT B 3Ha4dHTeRHOli CTEHeHH MOJBepKeHbl 
paTauMu MH MpecOpasoBaHHlo B THAPOOKHCIbI 2KeNesa, IpHyeM MapTHT HOJ- 
raeTcH STOMY MpecOpasoBaHnulo B HEMEHbINeH Mepe, YeM MarHeTHT. 

HApaTbl OKHCJIOB 2Kele3a BeCbMa IIHPOKO pacmpocrpaHeHbl B Kpusopox- 
M OacceliHe B TpeTHYHOl H COBpeMeHHOli KOpe BbIBeETPHBaHHS. IIponeccy 
[OHHTH3allMM NOBepKeHbI BCe XKeJe3HCTbIe MHHEpaJIbI (B TOM YHCIIe H reMa- 
) HM STOT Mpolecc UAeT KaK Ha MOBEPXHOCTH, TaK HM Ha 3HayHTeMbHO rayOuHe 
J—400 mo). 

MsyueHve MHOTOUHCJICHHBIX MOJMPpOBaHHBIX IWIMOB H3 pa3vIMUHbIX MecTO- 
JeHHH Oaccelina NOKasbIBaeT pasJHUHble (POPMbI H pasMUHbIe CTyNeHH JH- 
MTH3allMH MapTHTa HM MarHeTuTa. B 9TOM OTHOMICHHH HHTepeCHbI He CIHVJIOUIHbIe 
OXKeNeSHAKOBbIC PYAbl, B KOTOPbIX H€ BHAHO UJI UpesBbIYaliHO MasIO OCcTaT- 

N€pBHYHbIX PYAHbIX MHHEepaJOB, a Te MOPOJbI, B KOTOPbIX MHHEpawbI *Keme3a 
THUHO JIMMOHHTH3HpoOBaHbl. HepaBHOMepHOCTb JIMMOHHTH3aUHH OKHCJIOB xKe- 
a CBUJeTeIBCTBYeT O CJIOMKHOCTH 9TOrO Mpouecca. B OJHOM H TOM Xe pyHOM 
€, B OMHOM H TOM Ke LliTyde MOX%KHO HaGOAaTb pasHYHylo CTeMeHb H (pOpMy 
{OHHTH3alHH OKHCJOB. 
3yuad IWTybl JMMOHHTH3HpOBaHHOH pyAbl HH *KeNesHcTOrO poroBuka, 
OTOPHIX IIpOWecc MApTHTH3alHH MarHeTHTa NpoOUle He JO KOHIa H BHYTPH 
CTaIJIOB MapTHTa HaXOJATCA OCTATKH MarHeTHTA, MOXKHO BUJeTh, YTO B OOM 
YaCTH JIMMOHHTH3alHH MOBeprvIHCb JIMMIb OCTATKH M@rHeTHTa BHYTpH KpH- 
JIOB MapTHTa, a IlaCTHHKH NO0CJIeqHero 10 ClalHOCTH B MarHeTHTe HM BHeUI- 
MapTHTOBad OOOMOUKA KPHCTAJJIOB OCTaIOTCA HETPOHYTbIMH, H TaKHM O6- 
OM COXpaHseTca peleTyaTad cTpykTypa MapTuTusauun (puc, 1). Cyaa no 
MY, Ka3aJIOCb ObI, UTO JIMMOHHTH3HPYeTCA JIMMIb MArHeETHT, a MapTHT ycToH- 
;. Ho MbI BUAMM, 4TO JIMMOHHTH3aNHH NOABeEpruytTa BCA pyHasd Macca (HM Map- 
WM MarHeTHT) H Cpe JIMMOHHTa HaOsofaloTcA KaK Me@JIKHe OCTATOUHbIe 3ep- 
MapTuta ¢ OCTaTKaMH MarHeTHTa BHYTPpH MX, TaK M HETPOHYTbIe HJM JIMLb 
THYHO 3aTPOHYTbIe JIMMOHHTH3alMeH 3epHa MapTHTa, Upwyem OcTaTKH 
‘HETHTa B TAKHX KpHCTaaX He NOJBePrviHCb JIMMOHMTH3aUHH (pu. 2). 
Upesspualino JOOONbITHAA KapTHHAa JIMMOHHTH3alu BCTpeyaeTcs B MapTH- 
olf pyguol macce. Ha puc. 3 noka3aHa pa3Had CTeleHb JMMOHMTH3alMH 
€H MapTuTa, HaxXOJAIMuXCA B reTHTOBOH Macce. Bpepxy pucyHKa JBa 3epHa 
yrHTa (Gemble) MOUTH He TPOHYTHI 3aMeleHHeM, CJIeBa BUCH Kak Obl H30- 
ThIli OCTATOK 3epHa MapTHTa, 3aMeleHHOrO C ABYX CTOPOH TeTHTOM, a BHU3Y 
aBa OT MapTHTa OCTAOCb JIMIIb IBA MeJIKUX MJlaCTHHYATHIX 3epHa, U3 KOTO- 
‘ MCHbIUee 3eEPHO Kak ObI pacTBOpAeTCA B reTHTOBON macce. ITnaBpHaa 4acTb 
iA MOJMpOBaHHOrO lWMpa 3anoHeHa TeTHTOBOH MaccoH. 

Mbl He MOXKeM 3][eCb OCBETHTb BOIIpoOc O cocTaBe H HOMeHKJaType rHApo- 
CJIOB *KeNe3a, O KOTOPHIX UeT peub. 3aMeTHM JIMUIb, YTO Cpe HUX IpPHcyT- 
yIOT P'IaBHbIM OOpasOM eTHT H JMMOHHT, U3peAKa MeNMAOKPUT HU, KpoMe Toro, 
MCTbIC FH POOKUCJIbI CMelmaHHoro cocTaBa. B yacTH4HO JIMMOHHTH3HpOBaHHOH 
Holi Macce B wuxtTe Ne 5 pyquuka um. Mpyuse na rayOune 225 Mu B Apyrux 
KTaX BCTpeyasicAd PTHApOreMaTHT, MO OTparkaTesbHOK CNOCOOHOCTH 3aHHMalo- 
i cpeHee MOuIOxKeHHe Me%*K ly TEMaTHTOM H TeTHTOM. 

[IpuBeyleHHble IpHMepbl CBUeTeMbCTBYIOT O TOM, YTO Npolecc ruAparannn 
SpasoBaHuA OKHCJIOB 2KeNesa B THAPOOKHCJIbI pasBUT IIMPOKO B KpuBopox- 
mM OaccelHe. 

A. C. Tlopapenupix (°), OObaACHAA XOX MPOMecca MMONMTH3ALMH *KeMCSMCTHIX 
epasioB, TIpOBOAHT aHasOrHio C MpOWUeCCOM OKNCICHHA METAJIVIOB. Mbt moj- 
UM K OObACHEHHIO 9TOFO Mpollecca C HHOM TOUKM 3peHHA, YINTHIBAA, B YaCT- 
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HocTH, 3aMeuanHHe C. C. CMupHoBa O JIMMOHHTH3aWHH TeMaTHTa H MarHeTyy 
B cysb(puyqHOH oOcTaHoBKe (°). 

Visyyaa nomupopaHHple msiupbl CypoxkenesHAKOBbIX py (OOpasoBaBLnx( 
3a c¥eT OKHCIOB Fe) KaK C yuaCTKOB BOJM3H MOBeEpXHOCTH, TaK MH H3 rstyOokp 
30H, MbI HepeKO BCTpevaJIH B JIMMOHHTHTOBOM HIM TEeTHTOBOM MaCC€ MEJIKHE 3e] 
Ha cBexKero muputa (puc. 4). Ho Tak Kak CyJIb(pHbI Oomee WerkO NOABepralorc 
JIMMOHHTH3alHH, YM OKHCJIbI, TO HEJIb3A OMYCTHTb, YTO STH 3€PHa NHPHTa 4 
JIAIOTCA I€pBHUHBIMU H He ObIIM 3aATPOHYTHI MOBepXHOCTHBIMH MpoueccamH. Cy 
JOBATeIbHO, MMPHT B aHHOM CJ1yyae ABJIACTCA BTOPHYHbIM, BOSHHKIIMM B Mp 
mecce O6pas0BaHua THApooKHc0B Fe. ITO MpOsMBaeT CBeT Ha TO, TO PHApaT. 
UMA OKHCJIOB *Kesesa Wa He IpAMbIM ITyTeM, a Yepes pacTBOpeHHe H TUAPOME 
¢ yy¥acTHeM B pacTBopax TaKOrO aKTHBHOrO peareHTa, KaK H2SO,. Mcrounuko 
cepHoli KucmoTHt u H,S B pacTBOpax C/lyKaT CYJbPUAbI, KOTOPHIX BUOIHE IK 
cTaTOuHO B Nopoyax KpuBopoxcKol cepHv, OCOOeHHO B NopofaxX BepXHero OF 
yena. CreqopaTebHO, XO] Wpollecca ruApaTaWuHH OKHCJIOB *Keslesa C yuacTHe 
B pacrBope H,SO, MbI mpeycTaBsseM ceOe TaKHM ITyTeM: 


1) Fe.O3 -- H2SO4 = (FeO)2.SO4 He H.O, 
(FeO),SOq + 2H,O = 2FeOOH + H.SO,; 


TIpH HaJIMYHH MarHeTHTa MpOuWecc HeCT Tak Ke: 
FegO4 + 2H,SO, = (FeO)2SO4 + FeSO4+ 2H2O «7. 2. 


OTOT Mpouecc MpOHcXOAUT Np H3MeHAIOWeMcaA 3HayeHHH PH, HO BO BCAKO 
cmyyae He Hue, a Bbuue 3. TlostTomy oOpa3yeTca He cymbcdaT Fee(SQO,). 
a oxkcucysbpatT (FeO)2SO,. Ho mpu kakux xe yCOBHAX, B TaKOM cuyyal 
o6pa3yeTcAH MHpHT BMecTe Cc rHApookuciamu Fe? 

B. B. UWep6una yxas3piwaer (7), uro OOpas0BaHve THAPOOKUCH 2xXeesa (I 
MOHHTA H Jp.) OXBaTbIBAeT OKOHYAHHE KHCION CTaqHH WH HavasO BbIMAaeHHA F 
cma60 WeIOUHBIX pacTBOpoB. pH coBpeMeHHBIX WaXTHBIX BOA KpuBopoxcKor 
Oacceina, no JaHHEIM B. JI. Horapospa, KoneOmeTca B mpegenax 6,47, 
uspeKa OpipaeT BbIUe 8 H UpesBbIVaHHO peAKO CHM >KaeTCA Jo 5—4,8. Bnouk 
ECTECTBCHHO, UTO B YCJIOBHAX HeEHTpasIbHOM Cpeybl, IPH HasMuNM B pacTBopa 
H,S, MoryT BO3HHKaTb B OTJCIbHbIX YUaCTKaX BOCCTaHOBHTeJIbHbIe YCJOBHA, 
KOTOpBIX OyfeT BbINAaqaTh FeS,. IDToT mpowecc BOccTaHOBJeHHA MpeAcTaBsAeTC 
B TaKOM Buje: 


2) (FeO)2SO4 “EL H.S= FeSQ, +--+ FeO + S 
FeO + HS = FeS + H20, 
FeS + S = FeSg. 


IlapannesmbHo, HO B APpyrHx YCJIOBHAX MOMET HTH o6pa30BaHue JIHMOHBHT: 


2FeO + 0: ++ 3H,O = 2Fe (OH)s. 


Tak HaM peycraBiaeTca Mpolecc mpeoc6pasoBaHHA OKHCJIOB Kesesa B rHyp 
OKuCJIbI B KpuHBopoxkcKom Oaccelive B WWHpOKOM MaculTa6e. OxHaKO MbI He CU 
TaeM, UTO 3TO CAMHCTBEHHBI WyTb OOpasoBanua ruypooKucaos. Hapsayy c Hb 
3TOT MpOWecc MoxKeT HATH WH HHbIM IlyTeM, HaNpHMep Cc yyacTHeM B pacTBopa 
TYMHHOBBIX BellecTB. Baxkuyio poJlb y¥aCTHA PYMMHOBBIX BeLIECTB B lipeoop 
SOBaHHH MapTHTO-MarHeTHTOBbIX NMOpok HM py Kpusopoxwxkba Haqo mpusHa’ 
ANA NepHowa Co3{anwA TpeTHYHOH JIMMOHHTOBOM KOpbI BbIBETPHBAHHA K pup 
poxckoro Oaccelina. B nepuog, mpeqmecTBoBaBUIuli CapMaTCKOMY, H B HWKH 
CapMaTCKOe BPeMA TEIVIbIN H BUlaxKHbIM KIMMAaT c 6orarTolt PaCTHTeIbHOCTS 
9TOrO patona (*) Mor o6ycl0OBIMBaTb HakomeHve Tr'YMHHOBBIX BeIeCTB, CHOCO 
CTBOBABIUMX BbIBeTPUBaHHIO MHHepaJOB Kemesa U MpecOpasoBpaHuio UX B HAP 
OKHCJIbl TaKHM IYTeM: 
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1) FezO3 + 2RCOOH = 2FeORCOO + H,O, 
FeORCOO + H,0 = FeOOH + RCOOH u 7.x. 
2) FegO04-++ RCOOH -+ H,O = 2FeOOH ++ FeOHRCOO, 
4FeOHRCOO + O2 = 4FeORCOO + 2H,0, 
FeORCOO + H,0 = FeOOH + RCOOH uv. 4. 


# 
IIcesyqomopposbi IpH STOM OOBINHO He OOpasyroTca, Mpouece rusparaunn 
MIPOBOwKAaeTcH MHrpalleli rHAPOOKHCJIOB %eesa H COPpas0BaHHeM HaTeyHbIX 
PM HH Keo] H3 cabo CLeMeHTHPOBaHHON rHApOreTHTOBOH MaccHl: 


VMuctutyt reomormuecKHx HaykK Tlocrynu1o0 
Akajlemuu HayK YCCP 8 IX 1956 


UMTHPOBAHHAS JIHNTEPATYPA 


tA. T. BerextTun, Munepanoruz, M., 1950. * B. Mo Bepuagrexnen, 
M. Kyp6atTos, SeMHbI€e CHJHKATHI, aIOMOCHJIHMKAaThE H UX aHanoru, 1937. 
. WM. Tuu36ypr,H. A. PyxkaBpumuuxkosBa, Muuepanb Apepnell KOpbl BbIBeT- 
metas, Y pana, Mea. AH CCCP, 1951 r.4. Ti IL. Moaasxo, IT. Tligonaiuano, 
norigH. *ypu., 15, B. 1 (1955). ® A. C. Ilopapennubp x, Munepanorny. c6opn., JIbBos, 
6 (1952). ®C. C. CmMupuHos, 30Ha OkHCIeHHA CybuAHbIX MecTopoxseHuh, Hay. 
1 CCCP, 1955. * B. B.UWlep6una, Cos. reon., COopx. 43 (1955). 
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BHOXHMH ff 
A. H. BEJIOSEPCKHH, H. B. ACEEBA u A. ® MOPOS 


PABHHTEJIBHOE H3Y4EHHE KOJIM4ECTBEHHOFO COJIEPKAHH $4 
YKJIEMHOBbIX KHCJIOT B KYJIBTYPAX HEKOTOPbIX BAKTEPUH, 
4UYBCTBHTEJIDBHbIX H YCTOMYNBbIX K TPH3EMHHY - 

MW CTPENTOMHWHHY 


(ITpedcmasazexo axademuxom A. H. Onapuxetm 7 II 1956) 


B nocmequee BpeMA B JHTepaType AOKasblBaeTcCA, YTO OOpasoBaHne seKap- 
(BEHHO YCTOHYMBEIX (pPOPM MHKPOOOB COMPOBO*KaeTCH H3MeCHEHHeEM psa HX 
DH3HaKOB, Kak, HallpHMep: MOpdoulorHH KWeTOK, (POpMbI KOJIOHHH, OMOXHMH- 
2CKHX CBOHCTB, @HTHreHHOH CTPyKTYPbl, BUPYJIeHTHOCTH HT. Jl. 

BpsJ JIM MOXKHO COMHEBATECA B TOM, UPTO ITHM H3MCHCHHAM B OOMEHE BellecTB 
AKTEPHIi JOJLKHbI COOTBETCTBOBaTb H3MCHCHHA H B XHMHYECKOM CoOcTaBe Mpo- 
ia3sMbI. MoxKHO OKHaTb, YTO OHH B KAaKOH-TO Mepe JOJIKHbI KOCHYTbCH Hy- 
JICMHOBbIX KHCJIOT H HYKJIeCONPOTeHAOB KaK OCHOBHBIX KOMIOHE€HTOB MHKpoo- 
of KsIeTKH. B caMoe TocyeqHee BPpeMA NOABUJIMCb COOOMIeHHA, Kacaromluecs 
3VYCHHA STO Tpylbl BeWleCTB B YKa3aHHOM HalipaBsenun ('). 

Hamu Obli0 IpeANpHHATO CpaBHHTesIbHOe H3yyeHHe coyepKanun puo6o- 
ykmeuHoBolH (PHK) u ye3soxcupnOonyKaenHopouw (JIHK) kucaor B 4yBCTBH- 
SJIbHBIX H YCTOHYMBBIX. KyJIbTyYpaX HEKOTOPHIX OakTepHu B Mporecce HX pa3- 
aTHA. Jina W3yYeHHA ObIH B3ATHI CleqyIoulue OakTepHaJIbHble KYJIbTYPbI: 

1) Iramm ‘son0TucToro ctrapunoKoKKa Ne 5—rpH3eMHHOYCTOHUMBbIH H CTpe- 
TOMHI[MHOYCTOHUNBHIN BapHauTpl. L[locmequue OblWIM NOJIYYeHbI B pesybTATe 
HOrOKpaTHBIX TlepeceBOB YYBCTBUTeJIbHOrO WiTaMMa Ha cpeax, coyepxawiux 
o3spacTaiollne KOHWeHTpauun anTHOuoTHKa. Mcxoyupili wtamm Staph. aureus 
fo 5 MepBOHaYaJIbHO Obi YYBCTBHTeVIeH K 15,6 ex/Ma rpusemuHa H 0,5 ef{/Mul cTpen- 
omuudHa. [lomyyeHHbI 3 9TOTO IITaMMa TrpH3eMHHOYCTOHYHBHIM BapHaHT 
oc mpH 128000 ey/Mn rpH3eMuHa, a CTpeNTOMMIMHOYCTOHYHBbIN BapHaHT — 
pu 1600 eq/ma cTrpenTromuuHHa. 

2) Iramm xumweywHor manouxu Ne 613, 4yBCTBHTeJIbHbI K TpH3eMHHY Ba- 
HaHT MW NOMYYeHHHI U3 Hero yYCTOHYHBEIH BapHaHnT. Mcxo,HubIl wiTaMM KHWeU- 
ol nanouku Ne 613 nepRoHatasbHO Obl YyBCTBUTeEIeH K 7,8 e/MI rpH3emuHa; 
DH3eEMMHOYCTOMUMBbIM BapHaHT poc MpH KOHWeHTpaluu rpusemuna 128000 en/Ma1, 
_@. yCTOMUYHBOCTh K aHTHOUOTHKY BOspocsa Gouee vem B 16000 pas. 

AHTHOHOTHKOYCTONYHBbIe (POPMbI OTHYAIHCb OT HCXOJHbIX LWITAMMOB, Kak 
TO ObIIO MOAPOOHO U3y4eHO OHM H3 Hac (7), pAAOM MOpCoOsOrMyeCKHX HM KYJIb- 
YPaJIbHBIX IIpH3HaKOB. 

Jina uccneqopaHua Opasmmcb 6-, 24- u 48-aacoBble KYJIbTYPbl YYBCTBUTEIb- 
IbIX H YCTOHYMBLIX BapHaHTOB cTapusoKoKKa Hi 12-, 24- u 48-yacoBble KYJIbTYpbI 
YBCTBHTCJIBHBIX MH YCTOMYMBIX BAPHaHTOB KUIWeYHOH ManouKH. Bce KyAbTypbI 
BIPAaU[MBasIMCb Ha MACON€NTOHHOM arape. Ilo ucreveHuH COOTBeTCTBY!OMero 
poka OakTepHasbHant Macca CMbIBaIaCb BOJOH, WeHTPHpyrHpoBasacb HM 3aJN- 
aJlaCb CIIMpTOM C TaKHM pacueTOM, UTOObI erO KOHMeHTpalin Oblia He WHKe 
0O—85%. BakrepHasbHand Macca 3aTeM MHOrOKpaTHO OOpabaTHIBasacb CIMPTOM 
-9(pHpOM HM, HaKOHElL, BbICYINMBAa/aCb B BAKYYM-9KCHKATOpe. ; 

B momyyeHnolt Takum 0Opa30m OakTepHasbHOH Macce OlpeyemAIMCcb: OOULHT 
gor no Kpenbyamio, oOmuii H HYKsIeHHOBbIN docpop m0 OMOJeHy, KUCOTHO- 
ACTBOPHMBIit (poctpop MO pasHulle MexKAy OOWIMM H HYKJICHHOBBIM ocpopom, 
30T IlypHHOBBIX OcHoBaHHii m0 Maxy.ta u Dpade B MoyudpuKauun Kopuarnna (rs 
enTo3bt m0 [Our6ypry B MoguduKanuu Benosepcxoro (*) uw THK mo nme. 
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Ha ocHoBaHHi 3THX OMpeseseHHl WM COOTBETCTBYIOWINX PaCdeTOB (°) cocraBaA 
JOCh IpecraBsenHe O KOMMYeCTBAX H THMaX HYKJICHHOBbIX KHCJIOT H OesKO 
BbIX BeIeCTB H UX H3MCHeHHAX B 3ABHCHMOCTH OT IpHOOpeTeHuA YCTOMYHBOCT! 
K AHTHOHOTHKY, a TaK2%Ke B 3aBHCHMOCTH OT BO3paCTa KYJIbTYPHEI. . 

Hlomyyenuble HaMH aHaJIHTHUeCKHe JaHHble, BbIPAKeHHbIe B MpOWUeHTaX Hi 
aoc. cyxoli Bec OakTepHaubHOl MaccbI, NpeACcTaB/JeHbI B TAO. 2 


Ta6auna 1 


Vismenenve xuMHu4ecKoro cocTaBa (B %) 30M0THCTOrO CTaPHOKOKKa YYBCTBHTeJIbHOrO 
M ycTolyHBoro K rpHseMHHy BapHaHTOB B 3aBHCHMOCTH OT BO3pacTa KYyJIbTYPbI 


‘ 


| 5 6 HykaeuHos, = i 
a U a Fa) 
o 2. So Zan, o KHCJIOT BI Od =} 
‘ rs} re 58e 3 = Ae we vy 
: “ : = aS & fo) 
5 as fag s53 = 96 | no doc-| no ny- ae mo 5 
F 68 | mgs] 488] & | <2 | dopy | pawam | Ae | He 2 


UyBcTBUTe€AbHH MA BAapuaHT 


6 {43,47 | 2,80) 2,23 | 0,57 | 5,53 | 2,23 | 22,96 | 20,33 | 13,72 3,72 | Gia 
24 13) AIS 2) 420 41 87 | 0,55. | 4,03 | 1,83 | 19,26 | 46,68 | 10,00 | 3,71 | 625mm 
48 | 13,44] 4,80 | 1,34] 0,46 | 2,50 | 4,14 | 13,801 10,39 | 6,20 | 3,72 | 69,99 

YcTOHYUMBHM BAapHaHT 

6 {| 13,29 |.2,41 | 1,78 | 0,63.) 4,09 | 1,86] 18,33 | 16,96 | 10,16. | 3,66 | Galas 
24 113,25 1 2,15 | 1,55 | 0,60 } 2,85 | 4,47 | 15,95 |) 13,40 | 7,06 13,602 | "Gomme 
48" {13,261 4,71 | 4,49 | 0,52 | 2,20 §4,05 | 12,25°| 9,57) S745 3566 | Wea 


Ta6Oauna 2 


Vismenenne xumuyeckoro cocTaBa (B %)- 300THCTOrO CTapHJIOKOKKa YYBCTBUTeIbHOrO 
HW ycTOwuMBorO K CTpeNTOMHUHHy BapHaHToB. BospacT KyJbTypbl 24 uaca 


Hy euHOB. 


s re) fe) 
s 
Le aS ole ete es a KHCJOTBI os 
re i | ge ABS eR lod bees 3 
oO & 
se =I 3 aol Soe 5 o& to poc-| mo ny- Se 
Ne i oO | Of |Tks] ¥8s 2&2 | gopy | punam | 28 


13, 42 


UyscrTs. Bap. 
13,27 


Yctoku. Bap. 


Ta6muua 3 


Hismenenve xumnyeckoro cocTapa (B %) KHMeuHOM NalouKH YYBCTBHTeNbHOrTO HM YCTOHUH- 
Boro K rpH3eMHMHy BapvaHTOB B 3aBHCHMOCTH OT BO3pacTa KYJbTYpbI 


HyksieHHos. 


f 6 
& % a. = 8 2 a 2 KHCJIOTHI 35 g 
Sf} 5 ry | On = 8 
ao & e) CoH | Tne! YS <5 opy | punam | ag re at 
YyBcTBUTeIbHHH BapuaHT 
12 14,72| 2,18 | 1,73 | 0,45 | 5,59 | 1,93 | 17,81 | 17,60 | 43,831 4,72 | 74.49 
24 {4 | 1,91 | 1,47 | 0,44 | 4,34 | 1,54 |15,14| 14,04] 10,76| 1,73 | 76.88 
48 4,741 1,10 | 0,87 | 0,27 | 2,63 | 0,86 | 8,90] 8,20] 7,52| 1:70 | 82,66 
YcTtoH#unBHh BapuauT 
12 13,86| 1,98 | 1,53 | 0,45 | 5,41 { 1,61 |15,75114,63 [12,64] 1.65 | 70.66 
24 18.85 1,73 | 1,34 | 0,42 | 3,76 | 1,16 |12,46| 10,40] 9,32] 1/58 | 73743 
48 13,86} 1,33 | 1,05 | 0,28 | 3,47 | 1,43 |10,81| 40,21] 8,60| 4,60 | 76.04 


H3 mpeycrapenupix B Ta6n. 1, 2 u 3 WaHHbIx ceqyeT, YTO KomMYecTBO PHK 
S3aKOHOMeCPHO YMEHbINaeTCA C BOSPACTOM KYJIbTYpPbI, a KoMYecTBO JIHK.ocraert- 
Ca O€3 CYIJeCTBEHHDIX M3MeHeHUI Ha NPOTAKeHHM Bcero WHKsIa PpasBHTHA MUH- 
KpoOoB.OTMeuaeTcd HeKOTOpOe yBeHMYeHHe KOMMYeCTBA GenKa C BO3paCTOM KYJIb- 
TYpbI. Cuefyet OTMeTHTb, YTO B KYyJIbTypax CTaPHJIOKOKKa B KHCJIOTHOHEpacrTBo- 
PHMOM (pakUMH COsepxKaTca, BHMMO, KaKHe-TO (hoc*popHble CoeAMHEHUSA HHEIe, 
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HYKJICHHOBbI€ KHCJIOTbI, TaK Kak pacyeT TOCIEHUX IO cocdopy AaeT 
~KOJIBKO OOmbuHe BeJIMUHHbI, YM PacueT NO a3so0Ty I1yY PHHOBBIX OCHOBaHHH. 
Ilpu CONOCTaABJIEHHH aHaJIH- 


T€CKHX JaAHHbIX TO coyep*Ka- Bhi 6 ° 

XOX OakTepHabHol Maccbl y YYBCTBHTC/IbHBIX 
‘0 PHK B MYBCTBHTCJIbHBIX yy ycrofiuuBbix K rpH3emMHny opm (B rpamMax cyx. 
YCTOHYHBbIX BAPHaHTaxX BCex Beca Ha 100 matpaues) 


SMI€QOBAHHBIX KYJIbTYP OOpa- © 
€T Ha ceOA BHHMaHHe ooulan Bpixon Oaxre- Buixoa 6axte- 


TaOmnna 4 


. pHasIbHOH Macc PHasbHOH Macchi 
SOHOMEPHOCTh, a HMMeCHHO: cTadusioKoKKa KHWIe4uHon ma- 
3BHTHE UYBCTBUTC@IbHbIX K aca Br ris AOWKH, BT 
[THOHOTHKaM KYJIbTYp UpoHc- = *Y7bTypsr, KYABTYDB, 
ayBetT- |ycToH- ay BerT- | ycroit- 
MUT lIpu Oonee BLICOKOM YpoB- ac, put. | aun, wac. Bur. | a. 
Bap. Bap. Bap. Bap. 


PHK. Kpome roro, Bospa- 
ible H3Me€HeCHHA B COjepKa- 
uPHK y ycroftuuppix Kyvb- 6 24 cOeG 12 24,9 | 10,5 
) IpOHCXOAAT Gonee 3amej- rr eed eee Cee alae 
fHO. B cayyae ycroiunsoro , 15,0 | 24,3 
IHaANTAa KHMINeCUHOH NaslOouKH uepes 48 yac. pasBHTHA HaGMOasocb Gouwee BEICO- 
> cojep»kanne PHK, yem y coorBercrsyrolleli YYBCTBHTeIbHOH (bOpMbI. OTH (pak- 
TbI MOPJIM Obl CBHNETEIbCTBOBATb B MOJb3y TOFO, ¥TO 
YCTOHUYMBbIe KYJIbTYPpbl XapakTepH3yroTca Oowee 3a- 
MeJWICHHBIM WHKJIOM pa3sBHTHA, 

STO MOMORKeHHe HAXOJUT NOATBEpKAeHHe B aAHHBIX 
mo yyeTy BbIXOJa OakTepHasIbHOM Maccbl Ha pasyiMy- 
HbIX 9Talax pasBuTHA. B tTa6n. 4 NpeAcTaBJeHbI BbI- 
XOJbI OakTepHaJIbHOH MaCCbI JIA YYBCTBHTeJIbHbIX H 
YCTOHYHBBIX K PpH3CMHHY KYJIbTYP, BbIpayKeHHBIe B 
rpamMMax cyxoro Beca Ha 100 marpaues. 

Bosee ObICTpbIii TEM] pa3sBHTHA HCXOAHOH KyJb- 
TYpbI KHWICYHOH MaJIOUKH 10 CpaBHeHHI0 C yCTOHYHBbIM 
BapHaHTOM MOATBepxXaeTcA Take H XapakTepOM M0- 
3612 & 48 vac, CTPOCHHOM HaMH KPHBOH CKOPOCTH JeseHHA OOeHX (bopM 
podenkumensuocme pooma (pvc. 1). Kak BuqHO u3 puc. |, WHK pasBUTHA y ucCxOg- 
c. 1..Ckopocrs genenua HOPO WTamma KHWeuHOH MaJlOUKM 3HAYHTEbHO KOpO- 
Coli 613 4yBcTBHTeIbHOrO ye, ¥eEM Y TpH3CEMHHOYCTOHUMBOTO BapHaHtTa. Y ucxog- 
rpusemuny (/) u ycrotum- HOW KyJIbTypbl Nocse 12 vac. BbIpalljHBAaHHA CKOPOCTb 
ro K rpusemuny (2) B 3aBH- yenerna peskKO CHMKaeTca H K 48 yac. MagaeT WO 252 
eee eth poeta. MHH., B TO BpeMA KaK HaMBbICWIAaA BeMYHHAa CKO- 

f pocTuH jleleHHa Oblia or 6 fo 12 vac. H paBHaacb 
mun. B sTo »%e caMoe BpeMA Y FPH3CMHHOYCTOHYMBOrO BapHaHTa Taflenue 
POCTH jeleHHA B UHTepBase oT 12 yo 48 yac. OYeHb HesHayHTeMbHOe. Ota 
{Bad HAaXOJHTCA B MOJIHOM COOTBETCTBHH C J{aHHbIMH O BbIXOJe OakTe- 
WIbHOH MaCCbI, a Tak?Ke C JaHHbIMH, IpeCTaBJIeCHHbIMH B TaOs. 3, H3 KO- 
bIX BHIHO, uTo K 48 4yac. pocra cKopocTb mayeHua komuyectBa PHK y 
Of4MBOrO BapHaHTa MeHbUIe, YM Y MCXOHOFO YYBCTBUTeMbHOrO WITaMMa. 
V3 qannerx m0 usMeneHuio PHK, sprxogy OakTepHasIbHOH Maccbl H CKOpocTH 
eHHA OakTepuii BbITeKaeT, YTO YCTOMYUBbIe K PPH3eMHHY POpMbI XapakTepH- 
TCA OOMee3aMeJJICHHBIM ILHKJIOM pasBHTH A 110 CpaBHEHHW C YYBCTBHTeJIbHBIMH 


YMaMH. 
MockoscKHit rocyfapcTBeHHbId YyHHBepCcuTeT Ilocrynuso 
um. M. B. JlomonocoBa 4 711 1956 
Wucrutyr suugemuonoruH uw MuKpOOMOTOrHH 
um. H. ®. Tamanex Axagemun MeguuMHCKHX HayK CCCP 


UMTMPOBAHHAS JIMTEPATYPA 


1M. Beljansky, J. Guelfi, Ann. Inst. Past., 86, 11 

HcKas,C. C. JLe6oB, Bonp. meg. xum., 1, 422 (1955). 2 A. 
(1956); JIucceprayusa, M., 1951. ? A. H. Bemo3sepcxkun, 

B, IIpaxTu4eckoe pyKOBO,CTBO 10 OMOXHMHH pacTeHHH, 1951. 


E954) eeAm eee Di veke 
®. Mopos, )KM9OH, 
ie Tl prOre Kya p) a 
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» 


Il. A. KOJIECHHKOB u C. B. JMEHOBA 


O JEMCTBHH CBETA HW PuIMKOJIATA HA OKCH]A3Y rJIMKOJIEBC 
KUCJIOTbI B PACTEHHAX . 


K BONMNPOCY O TAK HA3bIBAEMOM «AJATITALLMM» MPOPOCTKOB 
(IIpedcmasneno axademuxom A. H. Onapunem 27 III 1956) 


Oxcuya3a PIMKOJIeBOM KHCJIOTHI IIMpOKO paclipOcTpaHeHa B 3eJIeHbIX JIMCTB 
pacrenuii (12). Ona He Bcerga OOHapyXMBaaCb B STHOJIMPOBaHHbIX JIMCTBA 
a eC HW OOHAPy2KUBaaCb, TO B 3HaYHTebHO MCHDIIMX KOJIMYCCTBAX, eM B & 
eHbIx. TombOepT c COTPYAHHKaMH YCTAHOBMJIM, YTO AKTHBHOCTb STO OKCHAAs 
IPH OCBeMCHHH STHOMHPOBaHHbIX JIMCTbeB YBeJIMYMBAeTCA MOUTH Tponopil 
OHaJIbHO HaKOMNJICHHIO B HUX xOpodussa. C Apyrow CTOPOHbI, AKTHBHOCTD ¢ 
CHJa3bI B STHOMMPOBAHHBIX JIMCTbAX MOXKET ObITb YBeMYeHa IYTeM BbIepHA 
BaHHA UX C PIHKOJeBOH KHCMOTOH B TemuHoTe (7,°). Ha ocHOBaHHH STHX (bak? 
HW JaHHprx Kanbpuna c corp. (4) 0 TOM, 4TO TIMKOJIeBaA KHCOTa NOABJIAeT 
cpeqd paHHux mpoxyKToB dotrocuuTe3sa, ToboepT eaeT BbIBOJ, UTO aKTHB 
poBaHHe OKCHJa3bl TIpH OCBeW[CHHH STHOJMPOBaHHbIX JIMCTbeB a 
BCJICACTBHe aallTauHH JIMCTbeB K TOTpeOseHHIO OOpasylomlelcaA B pe3yJIbT. 
(pOTOCHHTe3a TVIMKONeBOli KUcHOTHI. B HacTOsMeH CTaTbe Mbl [IPpHBOUM Hek 
TOPbIe Pe3yJIbTaTbl HallHX MCCIeOBaHHH MO 3aTpOHYTOMY BbILIeHasBaHHB 
aBTOpaMH BOTIpocy. 1 

O6vexTaMu HalllMx HCCJIeqOBaHH Cy2KUIN UpopocTkH sAuMeHA copta B 
Hep, nmeHuuybt copra Mocxoska-Aposan, KopHaHypa copta 247-1. I[popoe 
BbIPalHBaIHCb B KIOBETAX: ITHOJIMPOBaHHble B TEMHOM IlIKa*by, a 3eJIeHbIe 
MOJOKOHHUKe. OnpeyeseHHe aAKTHBHOCTH OKCHa3bl PIMKOJIeBOH KHCJOTHI T 
BOAMJIOCb HAMM B IpHOope BapOypra. Jluctba pacTupasucb B cTynke c M/ 

tpocaTHbim Oydepom pH 7 
TaOauna 1 B  BeCOBOM OTHOIICHHH 
J\eficrsuve cpeTa Ha aKTHBHOCTh OKCHJasbI raukonepo  YIHCTbA: Oydep == | C 


KHCJIOTLI H3 SeJICHeIOMLHX MpPOpocTKOB KOpHaHApa CHeH3HA WeHTPHPyrupoB 
(normomenve Oy B us JONOIHHTeMbHO OT rviuKONeBOH ach 5 MUHH. npu 200! 


KHCNOTHI 3a 1 yac) 3000 06/mux quit yasen 


oieredeas H€AKTHBHbIX PpyOblx yacr 

Ilpopocrku | | B cocyA Bap6ypra Opad j 
tlelsl 4 5 6 7 10 4,5 Mil 9KcTpakta 0,5 

| | Bop win 0,1 M ranKxonent 

Ucxomupre ... ./0/0/0) O 0 0 0 ela ied sannot Ci 
Ocsemenupie . . .|0}0]0]7; 8/110; 105] 48; 40 100; 99 PamMsopaHHoH 0,1 . 


eQKHM HaTpoM, Hu 0,3 I 


IlpHmeuanne. Caer comneunbili. Temnepatypa Bo3- 9 1 
amyxa 20°. Ocpemanuch| Ha KOpHIO. eri Ne { — 20% K(OR). Onpeyesen 


10 mun. cBeT; Ne 2—nocneyospatenbuo 10 mun. CBeT, BEJIOCh pH 25°. 
1 aac Temuora, 15 mun. cpet; Ne 3—xKax B Ne 2+ Hapsayy c onpegenennt 
a4 page oia Bee ce Ne 4—xax p N 3, kOMUeCTBAa MOrJIOuLaeMO 
Ho euje 1 uac cBer; Ne 5—10 mun. cBet, 24 uaca tem- | 
Hota, 3 uaca cBeT; Ne 6—3 uaca cBet; 7—2 HA cBeT eee Top One HOGS nHKyea 
u 2 HOWM TemHOTA OlpeweJIAJIOCb KOJIH UeCT! 
‘ oOpasoBaBllelica ranMoKcad 
_ BOM KHCJIOTE! TO TpHMeHABIIeMyCa palee OMHUM M3 Hac MeTogy (1%). Stu KOs 
vecTBa BCerla OKaSbIBaJIMCh IPAMO MPONOPWHOHAbHbI MEK Ay cool. Mp oon 
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SHJIM, YTO MHOT a STHOJINPOBAHHbIe IPOPOCTKU COMep2XKaH AKTHBHYIO OKCHa3y 
KOJI€BOH KHCJIOTI, OCO6CHHO B OMbITAX C AUMeHEM. TaM, Fé STO AKTHBHO- 
He ObIO HAH OHA ObIIa CaGOH, OCBeMIeHHe MpoOpocTKOB BeNO K mouryye- 
) aKTHBHOrO (bepMenta. B ra6a. | npuBexenbl AaHHbIe cepHH XapaKkTepHBbIXx 
ITOB. 

Hs ra61. | BuqHO, YTO KpaTKOBpeMeHHOe OcBeMleHHe B TeyeHHe 10—25 MunH. 
BeWeT K MOMYYEHHIO aKTHBHOTO (epMeuta. Ip 3-yacoBom HempepbiBHOM Oc- 
[eH MOMyYaeTCA AKTMBHbIM (epMeHT, HO syurfinit sddeKr Ha6moyaucs, 
Aa OcBelleHHe B TeyeHHe 3 Yac. MOCMeAOBAaO NOcMe MpeABapHTeNbHOrO KparT- 
PEMeCHHOFO OCBCICHHA H AIHTeMbHOrO saTemHeHUA. B Taba. 2 npuBeyeuni 
fHbIe O JCHCTBHH TIMKOaTa Ha AKTHBHOCTb OKCHa3bl PIHKOCBOH KHCJIOTHI 
PHOJIMpOBaHHbIX NpopoctKax. I IpopocrKu B TeMHOTe OMpPbICKHBAJINCh U3 NYJb- 
usatopa 0,008 M pactBopoM raukoulaTa Ha KOpHio, HM cpesanuble morpy- 
NHCb YepemikaMu B 0,008 M pactBop raukosata H BbIJepxKUBAIHCh B TeYeHHe 
JIMYHBIX TPOM@KYTKOB BpeMeHH. KonTpoubHbIe UpoOOb! OOpabaTbiBamHch 
HM %Ke cmoco60oM Boon. 


TaOauna 2 


iCTBHE TVIMKOaTa Ha AKTHBHOCTb OKCHJa3bI TVIMKOJeBOli KHCIOTH B STHOMHPOBAHHOM 
suMeHe (0rgjomenve Oy B wJ/4ac) 


NeNe onpitos 


1 | 2 | 3 | 4 1 | 2 | 3 | 4 
OnpbickHBaHHe Ha KOpHIO TlorpyxxeHHe B pacrBop 
HOoTa. Kountpomb. . .| 69; 55 | PAO Pa || GPG — DY || ase LG at os 
[auxonat. . .| 95; 100/138; 140 Psy toe We), OS) AA KO) Sls) — 
Ti Koutpomb. . . — 38 — |67; 73} 94 — {4137; 137/148; 137 
TnuxomaT .. _ TBS) RUG OSB) | eS || RIA — |202; 196/155; 165 


IIpumeuanne. B C€pHH OMBITOB C OMNpPbICKHBaHHeM BO3PaCT MPpOpOCcTKOB B JHAX 
mbirax NeNe 1 u 2—5; Ne 3—7; Ne 4—4. Botzepxka c raukonatom B onbitre Ne 1 — 
cyTOK, B OCTaIbHBIX 6 4ac. B cepHH OnbITOB c NOorpyxXeHHeM MpopocTKu 5 — 6-yAHeB- 
. BplgepxkKa c rHKOaToM, B cyTKax B ombitax NoNe 1 uw 2— 2; Ne 3—1; Ne 4—1,5. 


V3 ta6m. 2 Bu_HO, YTO KaK OMPbICKHBaHHe, TaK HM TOrpyKeHHe MpOpocrKoB 
ACTBOP PIHKONaTa BeeT K AKTHBUPpOBaHUio (pepMenta. Ha cBety apdpexr 
ible, UCM B TEMHOTEe. OTH Hall JaHHbIe MOHOCTbIO COrmacyloTcn Cc HaOJIbo- 
uamu TombOepta c corp. (2°), IpOBOAHBLIMMH OIIbITbI C AUMCHEM, OBCOM, IILIe- 
le. Kasamocb Obl, YTO STH (PPaKTbI NOTBEpHAaloT H BbIBOJbI, CeaHHbIe 
IbOe€PpTOM OTHOCHTEJIbHO aalTalHW MpOpOcTKOB. OAHaKO OKa3aJl0cb, ITO JIA 
ly4eHHA AKTHBHOTO (PepMeHTA H3 YTHOJIMPOBAaHHbIX MPOPOCTKOB He 00613a- 
bHO HX OCBellaTb HJM BbIJepxKUBATb C ruHKONaTOM. J[ocTaTOUHO JIMUIb 
TepeTb JIMCTbA Cc (cpociaTHbim OydepoM, K KOTOpOMy JOOaBJIeH PIMKOMAaT 
. TaOs. 3). 
V3 Tra61. 3 BUAHO, ITO IPH pacTHPaHHH STHOJMMPOBAHHbIX IPOPOCTKOB C PvIH- 
laTOM BCerfa MouyuaeTcA aKTHBHAA OKCHJa3a. 
Mp o6Hapy2KHJIH Takx%Ke, YTO rIMKONAaT CHOCOOCTByeT COXpaHeHHlO OKCHAa3sbl 
KOJICBOM KMCJIOTHI H H3 3eJICHbIX HCTbEB (TAGs. 4). Janubire Ta. 4 WOy eHub! 
eM OlpeeseHUA OKCHJasbl PIHKOMeBOH KUCJIOTbI B UpHOope BapObypra, 
3aHHY KOTOpOrO ObIIH BMOHTHPOBaHbI 2 JamMbI 10 200 BT HeMocpeyCTBeHHO 
-cocy{HKaMH. 
Kak BHyHO H3 Tau. 4, BbIepxXUBAHHe S9KCTpakTa (pepMeHTa B TeyeHHe aca 
1 25° Ha cBeTy H B TCMHOTe 3EAYHTebHO CHW2KAaIO AKTHBHOCTb (pepMeHTa, 
a KaK 3a 93TO BPCMA B MpHCyTCTBHH PIHKOMaTa AKTHBHOCTb (epMeHTa He 
e@HAJIACH. 
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B cBa3u c TeM, YTO OKCHAa3a PIMKONeEBOH KHCJOTbI COepARUTCA H B STHO 
POBaHHbIX MpOpOcTKaX H YTO MIA €€ oOHapy2KeHHA B HUX TpeOyeTcA MONO 
TebHOe WOOaBNeHHe PIMKOMATAa, MpeACTaBMAIO HHTepec CpaBHUTb COAep*Ka 
rAHKONeBOl KUCJIOTH B 3QJICHBIX H STHOMMPOBaHHBIX suCTbAX. [ia 9TOFO } 
BbIPalUBaJIM MpOpOcTKH AUMeHA B TeMHOTe HM Ha CBCTY. TlonosBuHa TeMn 
pacTeHuli uepes 5—6 HEH BbICTABIANACh Ha ]—2 qua Ha cBeT. Bce mpoOb! CH 

MaJIHCb OJHOBpeMeHHO (6 

‘TaOauna 3 JIMCb TOJIbKO JIMCTOBBIC MM 

3auluTa rHKONaTOM OKCHa3sbl TAMKOeEBOH KHCJOTHI CTHHKH) H MOMelLaJIHCb ! 
B 9THOJMPOBAHHBIX JMCTbAX (MOrsomlenHe Og B pwt/4ac) 10 MHH. B TepMocrarT pH I 
Pactupanue © 6y@epom AIA HHAKTHBALLMH (pepMeH 

Sain u 0,008 M pacrropom B HUX H 3aT€M BbICYHIA 


aanse Wed OMNES AEM, lepe JIHCb pH eee TeMI 
pee. KOHTPOJIb rAMKOMaAT KOHT OJIb TAMKONAT Bau oe E) 
CTpaklUMA OpraHHuecKHx K 
AumMeHb COT S(HpPOM B TeyeHHe 5— 
3aponsmu cyToK. Mb! nbiTaJivcb IIpHM 
{ now |130; 419] 129; 136 we 457 Cae eee 
Mieeen Hble B JIMTepaType KOO) 
Pere ia 167 MeTPHUeCKHE METOJEI, HO 0} 
7 39° 32 62 192: 193 | 192; 183 OKa3aJIHCb HelpHrojy{Hbl 
5 30: 98 4. 95:48. || 4805 47bue ns ae BBHy UX HeCHeWHPUuyHOCT 
5 — 20 — 180; 194 [JostomMy MbI lpHMeHH 
7 82; 33 | 121; 124 | 205; 208 | 208; 216 Meron xpomarorpadun Had 
Kopuamep Mare, HCIOJIb30BaHHbIH 0) 
HHM H3 Hac pauee (1%). B 
iP egee BceX ClyyaAX ObIIH TOM 
14 $s 24; 21 “Z 97; 70 YeHbI OTYCTJIMBbIe NATHA Pk 
14 a 43; 36 ae 75; 95 KOJIEBOH KHCJIOTbI OMHAK¢ 
llmenuna BbIX pa3MepoB. CpaBHeHy 
Those OMbITHBIX TATeH C TATHAM 
’ CBHeTeIA WoKa3au, 41 
3 tats | 20135 | 75:38 | socgs HAW OOteKTa coneprKall 
5 23: 27-| 79:73 | 142: 148 | 126:121  100—I150 7 rmukoneBol Km 
7 36; 40 | 99; 123 | 114: 116 = JIOTbI Ha | r CBeXKUX JIMCTbEE 
9 30; 26 | 178; 143 | 203; 275 = IIo qganuem Iryrua u Byf 


puca (°), B 3euIeHbIX JIMCTbA 


* TloOapnadca riukKomaT IpH onpeeneHHH oOKcHAa- i egliag paratg th Se 25—- 
3bl B pHOope Bap6ypra, BoTaMune oT KOHTposa, Kyqa Y TYHKOJIGBOH KUCJIOTHI 
BMeECTO TMKONaTa WOOaBNANach BONA. Tipu pactupannu ] Fr CB@%KUX JIMCTbEB. DHE 
e 0,008 M ee agit @epmMent nomyuascsa (°) Hames 15  TIHKOJeBO 
HaCbILeHHbIM cyOcTpatom. JlonomHHTeIbHOe OOaBNeHHe : " 
rIMKOaTa He YBeJIMYHBaIO MOrMOMleHHA KUCMOpONa. KUCHOTHI B I TP cBexeli Mace 

SITHOJIMPOBAHHBIX IIpopoc? 


KOB AUMeCHS. 

Takum 00pa30M, MOXKHO MIpHATH K BbIBOAY, YTO KOHWeNuHA Tonn6epta 0 
afalTanHu MPOPOCTKOB Ip 3eJIeHeHHM K TlOTpe6meHulo OOpasyioulelica B pt 
ecce (POTOCHHTE3a TVIMKOJICBOH KHCOTbI He cocTosTesbHa. DaKTbI cKOpee IX 
BOPAT O TOM, 4TO B STHOJMPOBAHHbIX MpOpocTKaX MMeeTCA KaKOM-TO HHAaKTI 
BaTOP OKCHAa3bl PIMKOMeBOM KUCJIOTHI, KOTOpbIi MOXKeT ObITh YCTpaHeH CBeTO 
MIM HelTpamM30Ban rinkonaToM. TauKonat 3fecb sauyulaer cBoH cbepMeHT ¢ 
KaKOro-TO HHakTuBaTopa. TlopuquMomy, Id Helirpanw3anHu MHaKTUBaTOpa 
STHOJIMPOBaHHbIX MPOpOCTKaxX CBOeH TIHKOIeBOH KHCJIOTbI HeocTaTOuHO 
nosToMy Tpebyercs ee JONOMHUTeMbHOe OOaBenue. O npupoye HHakTUBaTOpAa 
3allMMTHOM M€XAHM3ME PIMKOMaTa MbI COOONIHM B JIpyrom MectTe. 

B cBx3H C MOJIYYeHHBIMH pe3ysbTaTaMH HeEOOXOUMO MepecMOTpeTb H Halll 
MpCKHHE B3PVIANbI Ha OKCHAAa3y PIMKONeBOH KHCMOTHI. EcJIM paHbule MbI CuHTad 
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DHCTBEHHOH TOJIbKO 3e@JICHbIM KJI€TKaM, TO Telepb HEOOXOAHMO CUHTATb, UTO 
ON€PAKUTCH H B HESCJICHbIX KJI€ETKAX H He 3aBHCHT OT (poTocHHresa. B Tabs. 3 
3AHO, UTO JCATEJIbHOCTh OKCHJa3bl PUIHKOJIeCBOM KHCJIOTbI HAUMHAeTCA C MO- 
4 [popacraHua s3apo- 

HM. ITO OTYETIMBO BHIpa- Ta6Oauua 4 


_ AIA AUMCHA UM xy2Ke allHTa rIuKONaTOM cBOeH OKCHJ]a3bl H3 3e€JICHbIX 


IMeHHUbI, UTO OOBACHA- JIMCTbeB (OrsomeHHe Og B wu/uac, t = 25°) 

ee 0 ee 

IWICHHUbI vexya. 2s alsa EO te 190 

pu lipopacraHuu miue- BHeCceHHe PIHKONATA 

/BHadaule YeXON pacTer eae | cpasy | free cpasy 

REN CHU CTOROM LO tt a ates re 

Jem MosIoxKe MpopocrToK, Tmenuna 

facca ¥ex1a OoubIe NO 1-H vac | 167; 162] 34; 34 | 175; 165 

1€HHIO C JIMCTOBbIM T0- ys (85 Tee (4685 159) 653 83) | 2029487 

1. Mbt oOHapyxKuIH, ITO 

T He COJjep2KUT OKCHa3bl AYMEHD 

oIeEBOH KucOTH. B Tex 1-H uac 192 2599 205) 499 269 
2-H , 92; 90 | 170; 165 | 140; 148 202 


4AX, KOT a MbI OTAeIAIH 
SIKH OT YeXJIOB, MBI 
a MowyuasH Oomee akTHBHbIe cbepMeHTHI. B OMbITb Ke MBI Obi BLIHyK- 
OpaTb MpOpocrKH WesHKOM, TaK Kak OTJeeHHe YeXJIOB, OCOGeHHO B MOVIO- 
MpOpoOcTKaXx, ABJACTCA JUTeMbHOM ONepalHet. XOTA MbI 10 BO3MOXKHOCTH 
(MJIUCb IIPOH3SBOJHTb STY OMepallHlo B TEMHOTe, MbI HE MOrIH JOCTHTHYTD ° 
HOTHOH TeCMHOTHI H, KaK [paBuO, Mocde STOM ONepawHn OTeIAeMbIe 
UKH COJepKaH AKTHBHVIO OKCHa3y, XOTA Ha BU OHH H OCTaBaJIHCb STH- 
OBaHHbIMH. 


(HCTHTYT OHOXHMH uM. A. H. Baxa TJocrynuao0 
Axajemuu HayK CCCP 14 X 1955 
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Jloxxagp AkayeMuu Hayk CCCP 
1956. Tom 109, Ni 4 


B. A. KY JLPALLOB, T. M. KAJIMMIEBCKAS u FO. A. WIAPOBA 


CPABHHTEJIbBHOE H3Y4EHHE TEPMOCTABHJIbHOCTH 
MNPOTPOMBOKHHASbI HW TPOMBOKHHAS3bI 


(IIpedcmasaeno axademuxom B. H. Hlanownuxoseim 30 I 1956) 


B psye uccreyqoBanuit (1°) OblIO ycraHOBJIeHO, UTO TKAHeEBOM COK, Tak 
KaK HM KpOBSHble MlaCTHHKH, CoqepxKUT MporpoMOokuHasy. I IporpomOoKwi 
npeppallaeTca B TPOMOOKHHA3Y MIpH B3aMMOJeHCTBHM C Oe€KOBbIM KOMIO 
TOM Ila3Mbl — TpoMOoTponHHoM (*°). CpaBHuTebHoe usyyeHHe IIpOTpon 
KHHa3bl MH BOSHMKalollel M3 Hee TPOMOOKHHAaSbI MOKa3aJIO HaM, YTO TlepBad Oi 
yaeTCa OT BTOPOH KaK 10 CBOHM OHOXHMHYeCKUM, TAK H IO HEKOTOPbIM (push 
XHMMUeCKHM. CBOHCTBaM. B HacTOALeM COOOMLEHHH H3J10O%KeHI HTOrM CpaBHUrt 
HOrO H3yYeHHA YCTOHYMBOCTH K HarpeBaHHIO SKCTpaKTOB TpOTPOMOOKHE 
HW TPpOMOOKHHASHI. 

Matepuad Hw MeTOAUHKA. B 9KcnepHMeHTax Oba HCHOJIb3OB 
cBexKaad OKCaaTHad M1a3Ma YeJIOBeKa H KpbIcbl (Ha 9 uacTeH KPOBH O6aBIAI 
1 yactb 0,1 M pacrsopa okcasiata HaTpua). CraHapTHbIl SKCTpakT TpOMOOl 
CTHHA H3 FOJIOBHOrO MOSra KPBICbI IIPHPOTOBJIAJICA PaHee ONHCAHHbIM MeTOJOM 
KpoBaHble WlaCTHHKH BbIJeAIMCb U3 KpOBH (pakKUHOHHBIM WeHTpHdyrups 
HHeM Ip Oxsiaxjenuu (1—3°) B cHaHKOHHpOBaHHOH mocyye. Kposb qua 
Welw Opaacb y KpbIC H3 APeCMHOHM BeHbI CHJIMKOHMPOBaHHbIM wMpunem. K 
Hble WWaCTHHKH HeMeJVJICEHHO TOCe BbIAeIeHHA [BaKIbl IpOMbIBamuch OY 
NaCl, cMeliaHHbIM C pacTBOpoM OKcaslaTa HaTpua (0,1 M) B oTHOmeHHEH Q : 
OTMBITHI€ IJIaCTHHKH 3aJIMBaJIMCb COJIeBbIM pacTBopom (NaCl 0,85%), B3 
B OObEMe, PaBHOM OObeEMY TWa3Mbl, H3 KOTOPOM ObWIM BbIJeNeHbI M1acr 
OKCTpakUMA WaCTHHOK poTeKaJia B TeyeHHe 2 yac. pH OXaxKeHH 
CTOAHHOM NOMeCWIMBaHHH CTeKJIAHHOW Mamoukol. AKTHBaNMA SKCTpaKTa 
TPOMOOKHHA3bI, MOMyYeHHOrO KaK H3 MO38ra KPBICbI (TPOMOoMAacTHH), — 
M H3 KPOBAHBIX I[laCTHHOK, IPOM3BOJHacb Tvla3MeHHbIM TpOMOOTPOHE 


paHee ONMCaHHbIM MeTojoM (1, §). PekambuupuKalluaA na3MbI OCyMeCcTBAM 
0,025 M pacrsopom CaCle (1 : 1). | 


7 


Pesy ibTatH SKCHeCPHMeHTA 


1. Iporpom6okunasa. I[lporpom6oxuuasa, womysenHad B 1 
9KCTpakTa B COJe€BOM (pPH3HOJIOrH4YeCKOM PacTBOpe, HarpeBalacb B BOAAHOL | 
pH ONpefeeHHoH Temlepatype M B NposouKeHNe onpeqemeHHoro BpeM 
Ilocne sToro SKCTPakT MpOTPOMOOKHHASbI AKTHBUPOBAJICA Twla3MeHHBIM 
OoTponHHOM pH 37° B cTaH{apTHbIxX ycuoBuax (1). Ilo akTHBHOcTH BOSH 
eH TPOMOOKHHAsbI, ONpefesAeMoli Ha OKCaJaTHOL Ma3sme uenoBexa (4), 
CyqMIM O CTeneHH TeX H38MeCHEHHH, KOTOPble NPOM3OLIH B IpoTpoM6oKH 
BCJIeCTBHe ee HarpeBaHHua. 

Mroru u3yveHud yka3anHHbIxX H3MeHeHHii B TKaHeBOli NpoTpom6oKuHas 
JJOBHOLO MO3ra KPBICbI pe{cTaBseHb! Ha puc. 1, A, mocTpoeHHOM M0 cpeqHUM 
HbIM 22 ombiToB. M3 sTHX aHHbIX BUHO, YTO HarpeBanue SKCTpakta TKaH 
IpOTpOMOOKHHasbI B TeyeHHe 10 MHH. 4065° He OKasbIBaeT 3aMeTHOTO BVI! 
Ha ee CBOHCTBO IpeBpalllaTbca B TPOMOOKHHa3y Ip B3aHMOJelicrBuH Cc Tpo 
156 


tHom (100% axruBnoctu). Harpepanue xe npu 75° Beger K 3HauHTeABHOLi 
€ STOrO CBOHCTBa: BOSHUKAaIOWaAd H3 TaKOll HpOTPOMOOKHHa3sia TpOMOOKHHa- 
|1ayaeT TOKO 35% akTHBHOCTH. 

sYHCHHE B TEX Ke YCOBHAX MPOTPOMOOKHHA3bI KPOBSHbIX TIaCTHHOK 
I, KaK 9TO BUAHO u3 puc. 1, B, nocrpoeHHoro no CpeHHM JaHHbIM 20 onbi- 
{aJIO HECKOJIbKO HHbIe pesyibTaTbI. [Iporpom6oKuHasa KPOBSAHbIX MWacTH- 
PBICHI OKA3aIaCh 3HAYNTEIbHO OOee TepMOTAOHIbHON, eM TKAHeBAaA I1po- 
OKNHasa. Oua BbIep2KuBaeT HarpeBaHue B TeyeHHe 10 MHH. TOMbKO JO 45°. 
feHHe TemuepatypbI Jo 55° MpHBOAUT K CHPKEHHIO BbIXOJa TPpOMOOKHHAa3bI 
)%, a 43 MpoTpoMOoKuHasbl, mporperoli pu 65°, BbIXO| TPOMOOKHHASHI 
THYUeCKH paBeH 0. 

1SHHIa B TepMOCTAOHJIbHOCTH M@XKAY TKAHeBOli MpOTPOMOOKHHASOli U mpo- 
)OKHHA3OH KPOBAHBIX MaCTHHOK J@MOHCTpupyerca Take puc. 1,C, 
/OCHHBIM TIO CpeHHM JaHHBbIM 16 OMbITOB, B KOTOPbIX TKAHeBasI IIpOTPpOMOo- 


vA ao 
100 100 A 
80 & 
60 60 
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Puc. 1, Kpupple u3MeHeHHA KOHIeCHTpalNH MpOTpOMOOKHHAaSbI B 3aBRCH- 

MOCTH OT TeMMepaTypbl H BpeMeHH HarpeBanua’ A — mpoTpomMOoKHHa3a 

H3 TOJIOBHOrO MO3ra KPbICbI, Mporperad B TeyeHue 10 MuH.; B — u3 Kpo- 

BAHBIX IJIaCTHHOK KPBICbI, Wporpetaa B Teyenue 10 MuH.; C — u3 rovloB- 
HOrO MO3ra :KPBICbl, Uporpetad B Teyenue 15 Muu. 


Puc. 2. Kpupbie H3MeHCHHA KOHUeCHTPanHH TpOMOOKHHA3bI B 3aBHCHMO- 
CTH OT TeMMepaTypbl HarpeBaHHaA B TeyeHHe 10 mMuH. A — u3  rovlOB- 
HOrO Mosra Kpbicbl; 6 — v3 KpOBAHbIX IIaCTHHOK KPpbICbl 


3a H3 MO3ra KDpBbICbI IporpeBaslacb IPH pa3sJIMYHbIX TeMMepaTypax B Teuve- 
5 Muu. B 3THX yCOBHAX MpOTPpOMOOKHHAa3a MOHOCTbIO COXpaHssa CBOIO 
OHOCTb AKTHBHPOBATbCA TPOMOOTPOMHHOM IIpH HarpeBaHHH JO 55°, a nocue 
deBa pu 65° BLIXOA TpoMOoKHHasbI CHHKacA Ha 75%. [loppmienue Tem- 
Ypbl 0 75° CHWKaIO BbIXO, TpOMOOKHHasbI Ha 87%. CieQOBaTeIbHO, He- 
IA Ha OONee JHTeIbHBIN CpOK TeMIepaTypHOroO BO3eHCTBHA Ha 9KCTPaKkT 
aB0f MpOTpOMOOKHHAa3bI, OHA MOKasasia OoNee BbICOKY!IO YCTOMYNBOCTD, 
IpoOTpOMOOKHHAa3a KPOBAHBIX WwacTHHOK (puc. 1, kpuBaa B). 
TpomMm6okuHAa3:a. TpomMOoKHHa3sa NOyyamacb MyTeM aKTHBAalnH 
)aKTOB IIPOTPOMOOKHHA3bI Kak TKaHeBOM, TaK WM KPOBAHBbIX IlaCTHHOK 
MeHHbIM TpoMOoTpomHHoM (1). [lorysenHad TpOMOOKHHAa3a HeMejVIeHHO Ty- 
acb B 9KCHepuMeHT. Kak BUAHO 43 PHC. 2, NOCTpoeHHOro Mo cpeWHUM jaH- 
15 onpiros, HarpeBaHue B TeyeHHe 10 MHH. TpOMOOKHHA3bI, MOyYeHHOH U3 
3HOrO MO3ra KDPBICbI, IPHBOJUT K ee NOWHOM MHAKTHBANMA MpH TeMuepatype 
IHaKO OHA COXPaHseT CBOIO AKTHBHOCTH MOJIHOCTbIO Up HarpeBaHun Jo 45°. 
OBATeJIbHO, TEPMOCTAOHbHOCTS TKAHeEBOM TPOMOOKHHA3bI 3HAUHTEJIbHO HH- 
UeM TEPMOCTAOHJbHOCTh COOTBETCTBYION[eH MpOTpOMOOKHHAasEl. 
TeX 9Ke YCOBHAX TpOMOOKHHa3a KPOBSHBIX [JIaCTHHOK KPpbICbI (pHc. 2, 
aan B, cpeguee u3 11 ompiroB) OKa3amacb TaKKE HECKOMbKO 6omee TepMoOwIa- 
Holi, YemM cooTBeTCTBy10llad MpoTpoMOoKnuasa (cm. puc. |, Kpupasi B). 
IKO 9Ta pasHula MexKAy MpOTPOMOOKHHAsON HM TPOMOOKHHA30H KPOBsHbIX 
THHOK 3HaUHTeIbHO MeHee BbIpaxkeHa, YeM OOHAPy2KeHHOe HaMH pa3sMune 
JMOCTAOHJIBHOCTH yY TKaHeBOH MpOTPpOMOOKHHAa3bI H TPOMOOKHHASBI. ; 
aK ObIIO YHOMAHYTO BBILIe, TPOMOOKHHa3a BOSHHKAeT H3 COOTBETCTBYIOULCH 
DOMOOKHHASbI Tp B3aHMOJeHCTBUM MOCJeqHeH C TPOMOOTPONHHOM. OTOT 
ece aKTHBAallHH OCylecTBAAeTCA OObINHO MpH 37°. IIpe_cTaBssan HATepec 
(am 


BOMpoc O 3HayeHHM TemMepaTypHoro (bakTopa AWA Mpowecca akTHBauMH | 
AHMM ero Ha BbIXOJ, TDOMOOKHHA3bI. 

AKTHBallMA MpOTpOMOOKHHasbl MoOsra KpbICbl TPOMOOTPONHHOM I 
KpbICbI B TeyeHHe 15 MHH. IPHBOJUT K BbIXOAY MOMHOWEHHOH TpoMOoK 
pH Temnepatype or 20 qo 45° (puc. 3, kpuBpaa A, cpequee u3 18 onmpiTos). 
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Puc. 3. Kpupbie u3MeHeHHs BbIXOJa TPpOMOOKHHA3bI B 3aBHCHMOCTH OT 
TeMMepatypbl pH aKTHBallHH MpoTpoMOoKHHa3bl TpoMOoTponMHOM. A — U3 
FOJIOBHOFO MOsra Kpbicbl; B — H3 KPOBAHDIX MaCTHHOK KPBICbl 


Puc. 4. Usmenenue akTHBHOCTH Mla3MeHHOrO TPOMOOTpPONMHAa KPbICbI 
B 3aBHCHMOCTH OT TeMMepaTypbl HarpeBaHHA 


Helmee MOBbILIeHHe TeMMepaTypbI JO 55° NpHBOAHT K MOMHOM MoTepe TE 
KHHa30H akKTHBHOCTH. B cmyuae Ke aKTHBAalHH MpOTpOMOOKHHASHI KPO! 
TaCTHHOK KpbICbI MpOWecc AKTHBAUHH SHaYHTeJIbHO 3aeR2xKUBaeTCA Ip 
H JjOCTHraeT MaKCHMYyMa B HHTepBasie MEK Ly 37 u 45°. JlanbHehiee NOB 
Temilepatypbl JO 55° IpHBOAMT K MONHOM noTepe TPOMOOKHHAa3HOH AaKTHE 
(puc. 3, KpuBaa B, cpequee u3 19 ompiros). 

CrejqoBaTesIbHO, BepXHHH TeMMepaTypHbIM Npesel AIA BbIXOJa TKa 
TPpOMOOKHHA3bI H TPOMOOKHHA3bI KPOBAHDIX MJIaCTHHOK OHH M TOT Xe, G 
OOHAPpyXHBaeTCA CYIIECTBEHHAA pasHHWa B CMOCOOHOCTH peaKTHBHpoOB: 
TpoMOokKHHa3a TKaHeBad H TPOMOOKHHA3a KPOBAHbIX MJIaCTHHOK Tepst0% 
HOCTbIO CBOIO AKTHBHOCTb pH 10-MHHYTHOM HarpeBaHHu mp 55°. Onan 
aHHOH TemiepaType NOTepABIWAA AKTHBHOCTb TKaHeBad TPOMOOKHHAa3a 
HAeT CBOHCTBAa MpoTpoMOoKuHHasbl. IlorepaBuiad aKTHBHOCTb TPOMOOE 
MO3ra BHOBb ee TpHoOperaeT Nocwie peaKTHBalHH TpOMOOTPOMHHOM TI 
QTa cHOcOOHOCTh K PpeaKTHBallMH MOCTeMeHHO YMeHbIUNaeTCA IPH MOBbE 
TemllepaTypbl, BO3yeHcTBylouleH Ha TpOMOOKHHa3y. 

Ilorepasuiai# aKTHBHOCTbh MpH HarpeBaHHu TpOMOOKHHa3sa KPOBAHBI 
CTHHOK MIpaKTHYeCKH He PeaKTHBUpPyeTCH, YTO CBHJeTeIbCTBYeT O Ka 
HeOOpaTHMbIX H3MCHEHHAX B Ce CTPYKType, B OTMMGHE OT TKAHeBOH TPO 
Hasbl. 

3.TpomMOoTrponunH. Tepmocta6umbHocTh TpoMOoTpomuHa y 
yaacb (°). Mbr u3yanM e€€ IPH HECKObKO MHOM pexKuMe, IyTeM Harp: 
I1JIa3MeHHOLO TpoMOorponuua (*) B BOAAHOW OaHe. B Teyvenve 15 Mun. moc, 
rpeBa TPOMOOTPONHH HCHOMb3OBAJICA JIA AKTHBAMMU MPOTPOMOOKUHASHI Hef 
mosra kpbicbl. [lo cremeHH aKTHBalH Jemamocb 3akmOueHHe 06 u3sMeHer 
THBHOCTH TpomMOorponuna. Ha puc. 4 npezcTaBseHbl cpeqHue JaHHble m0 || 
TaM, CBHJCTeJIbCTBYIOWMe, YTO TPOMOOTPONHH ABIAeCTCA TEPMOMAGHIbHb 
MOHEHTOM IlJla3MbI, BbIJepXKHBAaIOWHM HarpeBaHve B TeyeHHe 15 muH. | 
JjanbHeimee nopbiuenue TemMepaTypbl Beyer K ObICTPOl ero HHAKTHBAUHT| 
mpu 50° yepes 15 Mun. HarpeBaHua ocraeTca He Gonee 10% or nepBonauy 
AKTHBHOCTH TpomMOoTponuna. 3 storo cexyeT, UTO Ip akTuBalHU Mporf 
KHHa3bl TPOMOOTPOMMHOM pH TemmepaType sbime 45° Hapymenve 
TPOMOOKHHAa3bl MOXKHO OOBACHHTb HE TOMbKO pacniaoM OOpas0BaBueiic: 
OOKHHA3bI, HO HM HeJOCTaTKOM TpOMOOTpONMHAa, TepsIOWeroO CBOH CBOLICI 
Temuepatype Bplile 45°, 

IloqBoqa HTOr TepeyceHHbIM 9KCIepHMeHTaM, CAeyeT OTMETHTD, * 
Hoe HCcyIeqOBaHve NOATBepxaeT paHee MpHBeAeHHbIC BOKA3aTeIbCTE 
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b3y HaJIMYHA B OPraHH3Me TKAHeEBOH H KPOBAHOM MpOTpOMOOKHHASHI, Ipe- 

ny a B TPOMOOKHHA3y IPH KOHTAKTEe C TIa3Me€HHbIM TPOMOOTPOMHHOM. 
aa YTO IIpOTpOMOOKHHasa Oolee TepMOYCTOHUMBa, YeM TepMOoua- 
= TpomOoxkuHa3a. [lporpoM60kKHHa3a KpOBAHbIX WWIaCTHHOK Oosee TepMo- 

ese. yeM IIPOTPOMOOKHHa3a H3 TKAHH TromOBHOrO Mosra. MHakTHBHpOBaH- 
TIpH HarpeBaHHu JO 55° B TeyeHHe 10 MHH. TKAaHeEBAA TPOMOOKHHa3a MOKeT 

‘b peaKTHBHPOBAHAa TPOMOOTPOMHHOM, B OTHUHE OT HHAKTHBHPOBaHHOH B TeX 
YCNOBHAX TPOMOOKHHAa3bI KPOBAHBIX TaCTHHOK. 


MockoscKult rocyapcTBeHHbIH YHHBepCuTeT TJocrynusto 
“i uM. M. B. Jlomonocopa 24 I 1956 
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BHOXHMUI 


C. WH. JIEBEJEB u UW. A. APILEBA 


O NOJIMCAXAPHJAX KPACHOH MOPCKOH BOJOPOCJIN 
PHYLLOPHORA NERVOSA 


(II pedcmasaexo akadenukonu A. JI. Kypcanosoim 6 II 1956) 


} 


Phyllophora nervosa, mpouspactatonjad B UepHom Mope, IIpHHaexKuT K ce? 
Gigartinaceae. Pacrer B Buje KYCTHKOB C JHXOTOMHMYCCKM BeETBAINHMCA Tall 
MOM JwIdHOM 7—25 cm. JIeHTbI TasIOMa HMeIOT YTOJIMeHHe B CpeftHeH YaCcTH | 


TOHKHe rotpupoBaHHble Kkpan. Boqopoc.lb HMeeT TEMHOKPaCHYy!O0 OKpacky, a Ha) 
Oomee cTapble yacTH — Oypyw. 
Ph. nervosa OTHOCHTCH K MHOPOJIETHHM BOJOPOCJIAM, HO TOUHO AIMTeJIbHOC 
ee KH3HH He ONlpeyemeHa. Pa3MHoxKaeTCA OHA IPCHMYIeCTBEHHO BereTaTHBHO | 
yacTAMH TayloOMa, OYCHb peAKO HaOmOsaeTcH MOOBOe pasMHoxKeHHe. Ph. n 
vosa OOuTaeT Ha raryOuHe 25—50 M, XOTH HHOTa BCTpeyaeTca H Ha OovIee MeJIKY 
MeCcTaXx. ; | 
Kak N0Ka3aJIH Hallld UCceOBaHHA, PusMOPopa COMepXUT NOMMCaXapH bl - 
arapouy HM KpaXMaJI (TaK Ha3bIBaeMbIt OarpAHKOBbILt KpaxMau). Ilo qaHHbi 
VW. B. Kuseperrepa (*), cnoepume busmodopbl coepxKuT MomMcaxapuy ape 
jiesy (KleTUaTKY) — BeIIe€CTBO KJI€TOUHBIX CTCHOK BOJOpOcuH. 
B. Kusepettep (*) cuuTaeT, YTO riaBHoe OTMHUHe arap-arapa OT ar. 
pOujla COCTOHT B TOM, 4TO B OCHOBE CTPYKTYPbI arap-arapa JIexKUT *Kemesa, mpe? 
CTAaBJIAIOUAA KaJIbUHeBY!O COJIb 9pHpa CepHOH KHCJIOTHI H yrseBoya 


O — SO, — O 
vA NS 
R Ca, 


xs 
O —SO,—O 


Tora KaK Jit arapOwa XapakTepHO MpHCyTCTBHe HaTpueBOl Comm Supa cep 
HOH KHCJIOTbI H rawakTaHa. 

Ilo xumMuyeckol mpupoge arapouy Omu30K K arap-arapy (3). Xumuyeckw 
cocTaB BOJOpocIM, TaK Ke Kak M arapouya, WO HacTosmero BpeMeHH u3sy4e 
HeqocTaTouHoO. CoBepluieHHO HeT JaHHbIX 06 HCCNeAOBaHHH KpaxMasa PusIC 
(pop. ) 

C weIbio H3yYeHHA (PUSHKO-XHMMYECKAX CBOLCTB UM OHOXUMMYECKHX OCObeH 
HOCTeH MONHCaXapHAOB (PUMNOPOpbl MbI NPOBeIH IKCHEPHMeHTaJIbHbIe CCIE NC 
BaHHA arapovya U KpaxMavia (uTOpopEr. 

CryeHb KonUeHTpanMH 2,5%, MOJYYCHHBIA H3 SaBOCKOrO arapoua, M0) 
Beprajica ruqpommsy 0,07% comsHoli KMCMOTOH Ha KHNAMel BOIAHOH 6aH 
B Tevenne 10 mun. Jl OOHapy2KeHUs TIpOLyKTOB pacnaga MOmeKysbl arapouy’ 
HeHTpanM3oBaHHbIii PAApoNMsaT OOpadaTHIBamcA peakTuBom DenuHra. CpaBuy 
TEM bHbIM PHAPOMH3 arapouwfa, CaXapO3bl HM MAMbTOSbI CBUACTEMbCTBYET O pacnayy 
MONeKYJIbI arapoufa JO yrseBofoB THMNa MaJIbTOSbI. 

B qasbHelieM MbI NpoBemH Hsy4eHHe CBOLCTB arapoHya B 3aBHCHMOCTH © 
AJIMTCIbHOCTH TOPAYeH SKCTPAKUHH ero M3 BOROpocu. 

MeTroxuka uccaeqos anua. Bosqymno-cyxaa Boqopocb, Ac 
ObITan ocenbio 1954 r., THaTenBHO MIpOMbIBalaCb, H3 Hee OpasWcb HaBecKH 
150 r, KOTOpbIe 3aMauHBaJINCh BOJOMPOBOJHOH BOON B TeyeHHe 2 yac. 3arer 
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pooni NoBeprasHcb ropayeH sKcTpakuuu. Ilo oKoHYaHHH cpoKa dKCTpaKIHH 
ONYICHHIM CTYNCHb OTPHIbTPOBbIBaJICA Yepes MapJIIO M BATY, B3BeLIMBAICH, 
_B HEM ONPeeANOCb KOJIHYECTBO'CYXHX BelecTB 0 petpakromerpy (Taba. 1). 
Jpouspejenue MpOwWeHTa CyxXHX BelllecTB NO pedpakTOMeTpy Ha KOHUeCTBO 
KCTpakTa JaBaloO KOMMYECTBO arapouya. Cepia «MONOMHHTeIbHaA SKCTPAaKUHA» 
10 BCeX CYYaAX MpOBOAMNACh B TeYeHHe 4 yac. B NoMyYeHHbIX SKCTPakTax onpe- 
resrra Kpe€nocTbh CTYAHA NO CraHapTHO MeTOAMKe MpH MOMOLH MpH6opa 
SaneHTa, MIPHHATOM B arapOBOH MpOMbINIeHHOCTH. 

CIbIO STHX HCCENOBAHHH ObWIO yCTaHOBHTb BbIXOA arapouya, H3BueKae- 
fOrO H3 BOAOPOCIH MPH pasJIMYHbIX CpOKaX SKCTPaKUHH, H3MeHeHHe KpenocTu 
‘TYAHA WH H3MeCHeHHE YCTOHYMBOCTH ero MO OTHOINeCHHIO K COJAHOH KucqOTe. 
3 Ta61. 1A mpuBoqatca pesymbTaTbI OMBITOB. 


TaOnmuna 1 


HsmenenHe cCBoticTB arapOHa B 3aBHCHMOCTH OT JWIHTeJIbHOCTH ropsvelt SKCTPakIHA 
i So SE ee A a ee Ee ee “et * Beer 


OcHoBHaa 9KCTpakuHaA TlononHutTenpbHaa 9KCTpaKkUHA 

: Ss 

> E Ks ce BbIXOZ CbIporo - 4 BBIXOJ, CbIPOro 
q 3S “es & arapouna B % 9 * arapouga B J, 
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A. OceHHAA BOZOpOCcAb 
4 4 431 LORO lis, 42,9 5009 14,2 6,0 18,5 
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3 42 246 31,3 15,9 47,8 224 8,3 4,4 2a 
4 16 204 |} 34,2 16,6 Die leloy) 6,3 3,8 ‘lal oe 
B. BeceHHaAaT BOTOpOcCAb 

4) 4 202 Poa | 11,6 Le 325 9,2 3,4 12,4 
2 8 260 47,7 Are 43,8 239 PAUL PA 3,0 M27 
3 2 199 62,6 41,9 AAS << A038 17,6 — — 
4 16 200 63,6 13,9 AO =i ae | <elOs 16,5 4,3 15,6 


* Tuapomu3 oceHHeli BoxopociH npoBogHsca 0,07% HCl, Becennet —0,14% HCl. 


Kak Buguo u3 Ta6.1A, arapoud HeoqHOpoeH 10 CBOHM (PH3HKO-XHMHYeCKHM 
‘BOHCTBAM IIpH pa3MMYHOH AMHTebHOCTH S9KcTpakuHH. KpenocTb cTy{HA 3a- 
‘OHOMEPHO YMEHbINAaeTCH C YBEJIMYCHHEM AJIMTeJIbHOCTH SKCTpakUHH Kak Ipunep- 
30H (OCHOBHOH), TaK H MpH AOMOMHUTCIbHBIX SKCTPakTaXx, CaMas BbICOKaH Kpe- 
OCTb CTYHA HaGwOJamacb Upu skcTpakuyHaAx 4 wu 8 yac. IIpu OOmbmux cpoKax 
KCTpaKIUMH KpelocTb CTYAHA YMeHbIUamacb B 2 u Oosee pas. Hapsiqy ¢ STHM KO- 
[HYeCTBO CaxXapa,NOyYeHHOrO B pesyabTaTe ruypomsa cryquA 0,07% HCl 
 Teyenve 10 MHH. Ha KHMAMeH BOAAHOM OaHe,NpH NepBOM S9KCTPaKIMH 3aKOHO- 
fepHo yBenuuuBaetcn. IlpH onouHHTebHOH SKCTpaKUMH, HaoOopoT, KOVIH- 
leCTBO Caxapa yMeHbIuanocb. I[pu sTOM rHApOMMs CTYAHA, MOMYYeHHOrO OT JO- 
OMHUTEIbHOM SKCTPaKUMH, BCerya WaBaJl SHAYHTEbHO MEHbINee KOJIMYCCTBO 
aXapOB, 34 HCKJIOVeHHeM NepBoro BapHaHTa (OCHOBHaH SKCTpakWHA 4 aca). 

Jlanubie, npuBeyenuble B Tad. 1A, cBHJeTeMbCTBYIOT O TOM, 4TO yCTOHUH- 
OCTb MOJIEKYJIbI arapouya NO OTHOMIeHHIO K KUCIOTe pH AUTeEMbHOH ropsxver 
KeTpakunH (12—24 yaca) yMenbulamacb. JloKasaTeIbCTBOM STOrO MOET CJly- 
KUTb TOT (PaKT, TO IPH NOBTOPHOH SKCTPaKUM NepBoro BapHaHTa Ip 3HayH- 
eJIbHOM YMEHDbINeHHH BbIXOa arapOwa KpeNocTb CTYAHA He YMeHbIlNAaeTcA, 
| KOJIMUeCTBO Caxapa Mocme rHApomu3a UpHOmmKaeTCA K KONMYeCTBY ero IPH 
CHOBHOH SKCTpakUMH. SHAaYHTeMbHOe YMeHbIeHHe Caxapa NMoce PHAPONH3a 
IPH JOMOHUTeMbHOM SKCTPAKUMH B OCTAJbHBIX BapHMaHTaX OODACHACTCA HEsHa- 
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YHTeJIbHbIM KOJIMYECTBOM arapoOu fa, OCTaBLUerOCcA B KJI€ETKAX CJIOCBHINa, KOTOPb 
6b H3BUIeUeH MIpH OCHOBHOM akcTpakuHu. CojepkaHve «CbIpOro» arapousa B 33 
BUCHMOCTH OT AJIMTeAbHOCTH SKCTPaKUMH KoMeGasocb OT 42 Wo 57,7% IPH OCHO! 
Holt akKcTpakuuH u OT 10,8 Jo 18,5% pH AONOHUTebHOM SKCTpakUMH (Ha al 
COsIOTHO cyxo Bec). OOmee cojepxanwe arapoufa B BOOpOcH KouleOuere) 
ot 61,4 qo 68,5% (Ha a6comoTHO cyxoH Bec). | 
@Mu3HKO-XHMHYeCKHE CBOLCTBa arapoua, 9KCTparupoBaHHOrO U3 BOROPOCIE} 
JOObITOH B BeECeHHUH NepHoy (ampemb), pesKO OTMMYAIOTCA OT CBOMCTB arapou)) 
H3 BOOpocIH OoceHHero cOopa (Ta6m. 1b). 
Kpenocrb cryqHa araponya, MomyyeHHoro 43 BeCeHHeli BOOpOCIH, Obl 

B 2 paga MeHbUIe, a YCTOMYHBOCTb ero K KHCMOTe 3HayHTeIbHO Combe. PuApe 
M3 TO, WelicrBuem 0,07% HCl He npoxoyua (CTYeHb He pa3zx%KMKaJIcA, Caxad 
orcyrcTBoBam). [pu noBbuueHHH KOHMUeHTpaulMu KHCOTHIB 2 pasa (0,14%) HaOmKit 
lasica rupomus arapouja. Coyepxanue arapovja B BeCeHHeEH BOAOpOcH Npyy 
6nmKaeTca K KONMUeCTBY ero B BOZOpOcaM oceHHeli (54,6—64,7%). | 
Kpaxmaua. Bogopocab cofepxkuT Oompim0e KOJIMYeCTBO KpaXMadial 
KOTOpbIli HaXOJUTCA MPpeHMYUIeCTBEHHO B YTOVIMICHHOM CpeqHHHOLi YaCTH CON) 
Buuja. IIpospauHble KpyOHble KJeTKH STOH YaCTH COEBUUa CMVIOUIb 3all0HeH!| 
MeJIKAMH KpYIvIbIMH 3epHaMu KpaxMasia JMamMeTpoM 4—5 yp. (KaK H3BeCTHO, pasMet} 
KpaXMaJIbHOrO 3epHa MMWJeHHUbl, KOTOPad Tak»Ke UMeCT KPYTVIble 3epHa, PaBEt 
30—35 »). O6pa6oTKa cpe30B BOAOpoc.m 

Ta6uuna 2 PacTBOpOM HOJa B HOAMCTOM Kalu Jel 

CpaBHuTembHOoe cofepxxaHHe cbIporo ara- pe3skKoe CHHee OkpaluHBaHHe. Tipu rops} 
poHa B BOAOpOcH B OCeHHHA HBeceHHHH Yell 9KCTPAKUHH arapoOuja H3 COeBH 


HE BOJOpOcIM C KpaXMaJIOM KpaXMAaJIbHbil 

. Re CREE oe HaOyxaloT HW KJlelcTepusytorci) 

é oat BHYTPH KJIeTOK, pH 3TOM HOAHAA peak 

: sl Ha KpaXMad OCTaeTCH MOMORKUTEME 

: oe Sie HOH. B akcTpakTax (mocae 8 yac.) yx 

3 é HauHHaeT OOHAPyxXuBaTbCA TIpHcyTcif 
E eae r 3 : BHe IIPOAYKTOB IpeBpalleHud KpaxMaddé}| 
: : a oan ae: oe O6pa6oTKa SKCTPaKTOB HOJOM MOKa3bil 
E sabes o274. 3 =e BaeT, ITO KOJIMYCCTBO 9THX MpPOYKTO} 
= = | sy | 2 | sg | s4 | MOCTeNeHHO HapacTaeT, MpHyemM MOVJIyy 
a ile eater tga Ee |S yaeTCA OKpacka, XapakTepHan JIA 3p 
ji i teolwelmele. ho Bomburoe KOJIHUeCTB 
5 g | 487 157.7 | 124 | 43.8  KPaXMawaB BofopocaH Jamo OcHOBaHE 
3 12° | 15/5 | 4778 | 11.5 | 41.8 UpeAmom0xKUTb IpucyTcTBHe B KseTKayll 
4 16 | 16,6 | 51,2 | 13,51 49,1 eeamunasnr. Tugqponu3 kaprodembHor 


JIGHHaH HaMH aMHa3a BOAOPOCIM He OKa3bIBaeT FHAPOMHTHYeCKOTO BOSAeHCTBHH 
Ha arapony. 

Muxkpoxumuyeckne HccleqOBaHHA BOOpOCHH MOKasaqH, 4YTO 10 CBOHM (pHi 
3HKO-XHMHYCCKHM CBOHCTBAM KpaXMaJI ee OH30K K KpaxMasly HaJ3eMHbIX paf 
cTeHHH. Oyunako culeqyeT yKa3aTb Ha ero UpesBbIualHyto WaOusbHOcTb. Bwiyed 
JIQHHbIM US KMeTOK KpaXMaJl pH Temnepatype 16—18° Opicrpo paspyuiaercsh 
Bosyelicraue ca6bIMa KHCOTAMH TaKKe MIPHBOAUT K ero ruzpomusy. Borjened 
HHe KpaXMaJla H3 BOJOPOCIM B H€H3Me€HEHHOM BHJe OUCHb 3aTPyAHUTeIbHO °f 
BO3MOXKHO JIMIIb IipH TeMuepatype He Be + 5°. 

IIpu uccreqoBaHuu CloeBHIa BOAOpOCAM, MOObITOK BecHOli, Obim0 ycTaHOR 
JI@HO, YTO KJICTKH €€ NOYTH COBEPUIEHHO He Cofepr%KaT KpaxMasa. Boyopocw| 
ocenHero cOopa, XpaHHBUIaAcsd B a6OpaTOPHH B OXMaxXICHHOM 3aTeHCHHOM Me 
cTe, K KOHI[y 3HMbI Tak?Ke MOUTH He cOsepxKama Kpaxmaua. 

Takum 06pa30M, MOXKHO yTBepXKaTb, YTO KpaXMadl B BOMOpOcAM ABMAeTES 
3allaCHbIM YIrJI@BOJOM, KOTOpbIi B 3HMHMi MepHok pacxoyyerca Ha mpoueccr 
*KUSHefeATeIbHOCTH. UTO xe KacaeTCA ‘arapoua, TO OH, OYeBHAHO, sABuAeTC! 
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UJeCTBOM KOHCTHTYIMOHHbIM, TaK KaK OH He HOTpeOsIAeTCA B 3HMHee, He6laro- 
MATHOS It BereTalMu BpemaA (cM. Tabs. 2). 

) BoisicHenve B3aMMocBsI3el Mex AY OCHOBHbIMH TOMCaxapuyamu BO,OpocsH — 
‘apOHAOM H KpaXMaJIOM — lIpecTaBsAeT TeOpeTHYeCKHIi H UpakTHYeCKUli HH- 
pec Ip HCcIeqOBaHHH Mpollecca *oTocHHTesa HM ero MpOAYKTOB. 


Ojeccknit rocyapcTBeHHBI yHuBepcntet Tlocrynusao 
um. HM. HW. Meunnxosa 9 V 1955 


LIUTHPOBAHHAS JIATEPATYPA 


1 A. 3epuos, Exerogy. 3001. mysea umn. AKag. nayx, 14, Ne 3—4 (1909). 
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B. Kusesperrep, Becrn. Jlanpuesocr. dua. AH CCCP, Ne 31 (4), 49 (1938). 
JI. Kperosuu, OcHopst Onoxnmun pacrenuii, M., 1952. *H. Mo po30Ba- 


OAAHHUKaA, JoHHad pacruTetbHocTs YUepHoro Mops n ee MpoOMbICIOBOe 3HadeHHe. 
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Jloxknagm Axagemun nHayr CCCP 
1956. Tom 109, Ne 1 


bak 


. H. C. MAHTEJIEEBA u B. I. YIAKOB 


CPABHEHHE TEMMEPATYPbl HHAKTHBAUWHMH 
AJEHOSHHTPH®OC@ATASHI MbILIL:; TANMUYHOrO MW KABKA3CK 
MOJBUOB CEPOM )KABbI 


(Il pedcmasazeno axademukom E. H. Iasaosckum 28 I 1956) 


TenmoycTouunBocTb MYCKyJaTYypbl CHCTeMaTHYeCKH OH3KUX BUOB nol 
TePMHBIX %KHBOTHBIX (3CMHOBOJHBIX, paKkOOOpa3HbIX, MOJIJIIOCKOB H 4epBe 
pa3IM@4Ha HW HaXOJUTCA B COOTBETCTBHM C TeEMIepaTyPHbIMH YCOBHAMH OOH‘ 
Hua Bua (1, 7). Kak moka3au ChelMasIbHble HCCIeAOBaHHA, STO pasMUHe O 
ACHACTCA HCOMMHAKOBOM TeMMOYCTOMYMBOCTbIO MbIMeTHbIX GemKoB (°, 4). C AH 
rol CTOPOHBI, ObIIO BbIACHEHO, YTO TeIMOYCTOHYMBOCTb MYCKyJIaTypbI BCex py) 
CTaBHTeleH, IpHHayeKallluxX K OMHOMY BUY, OTHOCHTeEIbHO MOCTOAHHA H Mpa: 
THYeECKH He 3aBHCHT OT YCOBH OOMTAHUA JaHHoro opraHusma. Tak Halpume 
MyckyJlaTypa lIpeycTapuTeeH AByX NOABUAOB cepol abl: THIMYHOTO NOABH 
Bufo bufo bufo L. u3 oxpecruocrel Jlenuurpaga u KaBkKasckoro noyBuya By 
bufo verrucosissima Pall. u3 patona Cyxymu o6naqaeT OHHAKOBOH UyBCTE 
TEJIbHOCTLIO K BbICOKOH Temnepatype (1). [lockompKy TenmoBoe OkoVeHeEHHe 
CKyJIaTYpbl HaCTyNaeT B pe3ysIbTaTe TeNMOBOH JeHaTypallHH MbILUIeTHbIX OEly 
KoB (° "), ecTeCTBeEHHO JyMaTb, YTO BHAOBOe MOCTOAHCTBO TeOYCTOHYMBOC 
MYCKYJIaTYpbI OODACHACTCA BHAOBOM CHELMHPHYHOCTHIO OeKOB MBbILEUHOH TKAaH 

Sayayeli HacTosmeH paOoTb! Oblm0 cpaBHeHHe TeMIepaTypbl uHaKTUBany 
aleHOSHHTpudocparTasbl MbII, THIHYHOrO MH KaBKa3CKOrO NMOABHAOB cep! 
ap! (Bufo bufo L.). Ilpu stom Mbr ucxoqumH 43 CoOOpaxeHUA, YTO ecIH Mpt 
4WHHa BHAOBOrO MOCTOAHCTBa TeMJOYCTOHYHBOCTH MYCKYWaTYpbI 3ak1OUaeTI 
B BHAOBOM MOCTOAHCTBE TeENMOYCTOHYHBOCTH MBILICYHBIX O€IKOB, TO aeHOSHHTPpI 
tboctbaTa3a MbIMIeYHOH TKAaHH OOONX NOABHAOB cepoli xKaGbI FoKHA oOGNayaq) 
OAMHaKOBO YYBCTBHTebHOCTHIO K MOBBILMeHHOM Temnepatype. i} 

OKSEMIJIAPbI THMMYHOTO MOABUa IA Hawero uccieqoBaHHA OBI Ol 
MaHbI B paloHe Craporo [Ilereproda nog JleHuurpayqom, a KaBKa3cKoro -4 
B palioue Aep. ['yabpunum Cyxymcxoro pationa Tpy3CCP. 

Hsyyanacb Tenmoycrotunpocth AT®-a3bl HKPOHOXKHBIX MBIILII XHBOTHBI 
IIpu 9TOM O4Ha 43 MepBbIX MBI (ONbITHaA) HarpeBamacb, a pyran (KOHNTpOM 
Haw) COXpaHasach IpH KOMHaTHOM Temnepatype 19—21°. Ja TenmoBoro Ball 
AeHCTBUA ONbITHAA MbILIa ONycKanacb Ha 10 MMH. B HarpeTbiii pacrsop Pu 
repa, TeMlepatTypa KOTOporo NoAepKuUBaIAach C TOUHOCThIO + 0,2°. Iloce sTOW 
06 MBIIUUbI (KOHTPObHad M OMbITHAA) BSBeLIMBAIMCh WH OAHOBPeMeHHO 3am 
PpaxkuBaMch Ha AbAy. Tomorenat MpHroroBAIcA pactTHpaHHeM MBILLIt, C MecKCh 
B OXMaKNCHHOK CTYMKe C HeOO/IbIIMM KomM4eCTBOM Bob. Onpezenent} 
AT®-asHok akTHBHOCTH MpoBO_MOCh Tak %Ke, KAK 3TO ONHMCAHO B paborTax (8, *f 

Axrupuocts ATO-asbi BbIYMcIAmach M0 KoNMYeCTBY HeopraHuyeckoro (poF 
opa, o6pasopaBiueroca B pesysbTaTe (bepMeHTaTHBHOrO pacnaga ATO, H, ¢ 
OTBETCTBCHHO, PaccuMTbIBalach B MAKporpamMMax (cbocopa Ha 1 mr MBIT. 

B rao. 1 A coOpauni pesybrTatet 37 OMBITOB, NOCTaBCHHBIX ¢ MyCkKyslaTypc 
THNAMYHOTO NOABUNa Cepow »xaObI. B meBol yacTH TAaOMUbI aHO cpaBHeHue alt 
THBHOCTH (pepMeHTa JBYX MapHbIX MBI, Cofep%KaBMIUXCA UPH OAMHAKOBO! TEN 
nepatype 20°. Bo scex 5 onpirax stot cepun pasmune B akTMBHOcTH AT®-a3i 
POMOreHAaTOB CHMMETPHYHBIX HKPOHOMHBIX MBI He MpeBbinaeT 12%, a cpemHe 
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apudMeTHYeCKOe OTKJIOHEHHE paBHO —3,0% mupu KBaypaTHuHOH ommy 
+4,1% .10-mMuHyTHOe HarpeBaHve MbIMM pu 3s 4 40° XOTA HU BbISbIBaeT usMeHe! 
AKTHBHOCTH B ‘OTJQJIbHbIX ONbITaX, HO Cpe{HHe BeIMYMHbI OTKJIOHCHHU HE | 
yimioTca craTucTuyecku yocropepubimu (-+ 5,0% + 11,6% upu 38° u — 6,0 
-++3,8% upu 40°). Yau7TbiBaa, YTO MpHMeHeHHad HaMH MeTOJMKa HCCJIEAOBaHUA Yl) 
HHOra BbINayaouve W3 pAa BeIMIMHbI (*), MBI He CUHTACEM BOSMOXKHBIM TIPHiyy 
BaTb Cepbe3Hoe 3HaAYeHHe H3MCHCHHIO AKTHBHOCTH B OTACJIbHbIX OMbITaAX H Ch 
TaeM JOCTOBEPHbIMH TOJIbKO CTATHCTHYECKH ONpaBaHHble CpeAHHe 3HayeH}} 
Ypenuuenne Temnepatypbl AO 41° BEIsBaIO yMeHbUIeHHe (pepMeHTAaTHBHOH | 
THBHOCTH B 8 3 9 NOCTaBJICHHbIX OMbITOB. CpeqHee NOHH2KECHHE AKTHBHOCTH B 99 
caryuae Ob10 23,6% pu KBaqpaTHuHOl ommOKe + 5,4%. Jlanbueliniee m0 ‘ 
WIeHHe TEMHepaTypbI UPHBOAMIO K IpOrpecCHBHOMY CHHXKeHHIO AKTHBHOCTH Opf| 
MeHTa. TaK, HarpeBaHve MBI Ipu 42° BBIsBaIO CcpesHee CHM KeHHe JenTes| 
Hoctu AT®-a3pr Ha 35,7% +8,5%, a upu 46—48° yxe Ha 83,2% + 8,2%.|! 
OpveHTHpOBOUHEIe OMBITH!, MOCTABJICHHbIe C OOIee BbICOKUMH TeMNepaTypan| 
JlatoT OCHOBaHHe TpequouaraTh, YTo MomHad NoTepsA AT®-asHolh AKTHBHOCTH NE 
CKyJaTYpbl THNMYHOrO TOABHa cepOH *waObl HaOwofaeTcCA pH TemmepaTypy 
HeCKOJIbKO Bbuue 60°. IlomyyeHHble JaHHble MO3BONAIOT YCTAHOBHTb, YTO Tel} 
Bat uHakTuBpauua AT®-a3bl MyckywaTypbl THNMYHOTO NOABHAa cepoh Wak 
HauMHaeTca B HHTepBasle TemMepatyp Mexyy 40 u 41°. 
Jia ycTaHOBJIeHuA TeEMMepaTypbl MHAKTHBALMH MBILIeYHOH TKaHH KaBKy 
CKOFO MOJBHAa Cepol %*XaObl OblIO MOCTAaBJIeHO 32 ONIbITa, PeSyJIbTATbI KOTOP)) 
cBeseHbI B Tab. 1 B. Kak 4 B ombiTax Cc roMOreHaTaMH, IIPHrOTOBJICHHBIMH | 
MYCKyJaTypbl THMMYHOrO NOABHa %wa6, HarpeBaHuve MbBIILI, KAaBKAa3CKOTO Hd 
Bua mp 38 u 40° mpakTH4eCKH He MeHAeT J[eATeMbHOCTH HX SbepMeHTOB. Pas 
YHe MEKLY OTICJIbHbIMM ONbITaAMH KoJleOleTCH B O6€ CTOPOHbI, OAHAKO cpefH 
OTKJIOH€HHA, KaK M B KOHTPOJIbHBIX OMbITaX, JIeKAT B Mpesemax OWMOKH MeTO)|S 
Vuaxtusauna AT@-a3bl MbuUI, KABKa3CKOrO NOABHAa, TaK %Ke KaK U HH 
THBaUMA (pepMeHTa THMMYHOO NOABU a HauMHaeTcH Cc Temnepatyppr 41°. HaGsmee 
qaeMana Ip STOM CTeleHb CHHXKeHHA akKTHBHOCTH AT®-a3bI B OOOHX cayya 
MpaKTH4eCckH OMHaKOBa (JIA PeEpMeHTa THIMUYHOTO NOABUAa OHA OKasaNach pay 
HOH 20,8% pH KBagqpaTH4HOl omHOKe + 6,0%). OueHb 6H3KHe cpeqHue fF] 
JMUMHbI A HHAKTHBALHH (PepMeHTOB y OGOuX OObEKTOB Obl MOJLYYeHbI H Ti) 
Ooslee BbICOKHX TeMIepatypax 42 u 46—48°. 
Bce 9TH JaHHble MOKa3bIBalOT, YTO COJepKallaicaA B MbILUMAaX THNMUHO) 
H KaBKa3CKOrO NOJBHAOB cepoH xaObl ATM-a3a o6aqaeT OHHAKOBOH Tene 
YCTOHYMBOCTHIO H HHAKTHBALMA €€ HAYMHAETCA IPH OMHOL H TOM Ke Temuepatyyy 
40—41°. | 
ConocraBjleHne TeMMepaTypbl, Wp KOTOPOH BbISbIBaeTCH NOHaA NOTeps BC 
Oy AMMOCTH MBI NpH 10-MHHYTHOM TeIJIOBOM Bo3syelicrBuH (1), c Temnepatypal 
pH KOTOpow HaOmOaeTcaA HHAKTUBaNUuA AT®@-asb, MOKa3sbIBaeT, ITO O6a Uph 
mecca MpOHCXOAAT y OOOHX MOABUAOB %KaO B ONHOM H TOM 2Ke HHTepBave TeMHip) 
patTyp, a uMeHHO, 40—41°. Orn aHHble, BO-TepBbIX, ABJIAIOTCA HOBBIM | 
TBEpAKeHHeM eHaTypalMOHHOM TeEOPHH TeNOBOTO OKOYCHEHHA MYCKYJATYpbI Ih, 
BO-BTOPBIX, NOKA3bIBalOT, UTO OOHAPyXKeHHOe pahee BUAOBOe MOCTOAHCTBO Tens: 
YCTOHYMBOCTH MbIIII MOMKHJOTEpMHbIX XKHBOTHBIX JeHCTBUTEIbHO OOBACHAeTH 
BHJOBbIM IIOCTOAHCTBOM TEIJIOYCTOHYMBOCTH MbILIeCUHBIX OeJIKOB. 


Jlennurpagckui rocyapcrBeHHblit yHHBepcuTeT Tlocrynuso 
um. A. A .Knanopa u 22 I 1956 
SoonornueckuH uuctratyt AKkagemuu nayK CCCP 
LMTHMPOBAHHAS JIATEPATYPA 
1 5B. Il. Y w ak os, 300m. «ypu., 85, 578 (1955). 2B. I. Ymaxo B, Uccnenopan#! 
TeMMOYCTOMYHBOCTH MYyCKYJaTYpbl NOMKHOTePMHbIX 2KHBOTHBIX B CBA3H C 
BOBaHHA Bua, ABropeepar auccepragun, JITY, 1955. * A. WU. KomxKosa,Bb. I. Yu 
K 0 B, JAH, 102, 1185 (1955). 4B. I. Yuaxos, Kypu. 06m. Guon., 17, Ne 1 (19568 
A. E. Mirsky, Proc. Soc. Exp, Biol. and Med., 37, 157 (1937). ® B. I. B YTK | 


1071 (1953). ®T1. M. 3y6enxo, A. J. Pepa, E. T. I 
Buoxumus, 15, 79 (1950). . a Tae 1 the 
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TPEOJOLPHA 


# 


B. C. BbILIEMHPCKHH u H. 1. BAPJIAMOB 


O ®A3AX YETBEPTHUHOFO QJIEQREHEHHS B 3AMATHOM 
BEPXOSAHbE 


(I]pedcmasrzeno axademuxom H. M. Cmpaxosbtim 23 I 1956) 


_ Cuejfbl YeTBepTHIHOrO OuleAeHeHHA B BUe MOPeHHBIX OTIOKeHHH HW eAHH- 
KOBBIX (popM pevibeda B SatlaqHom BepxosHbe H3BeCTHEI AaBHO. OHaKO B3aHMO- 
OTHOIEHHA JIE QHHKOBBIX OTJIOKeHHH C TeppacamH JlenbI H Anjana He Obl Mpo- 
cnexeubl. [lostomy Bospact a3 ovleeHeHHA He ONpesedauca, a UHCNO UX yerTa- 
-HaBJIMBaJlocb BecbMa HeTBepjo. A. A. [puroppes (*), BbIqeHB Be Wen KOHeUHO- 
MOPpeHHbIX rps K WOry OT rop H Be JIC MHHKOBbIe Teppacbl B Mpefemax xpeOra, Jo- 
Ka3bIBaeT JBYX(PasHOCTh OJIeAeHeHHA. OHaKO B AOMOJHEHHH K TOM Ke paooTe, 
HCXO4A H3 HaHYHA TpeX cTyMeHeli B pembedbe BHE OOMACTH JI€EHHKOBbIX OTJIO- 
' KeHHH (B Gaccelive p. Bumioa), OH MpHulen K BLIBOAY O TpexdasHocTH oveje- 
Henna. JI. M. Konocos (*) noATBepAu STOT BbIBOA, BbIJeIHB TPH Welw KOHeUHO 
/MOpeHHbIX rpaq. Ho mo3quee (7), MOATBep%K aA MHOXKECTBEHHOCTh (pa3 oweye- 
HeHHa B SanaqHoM BepxoaHbe, OH OTKAa3aJICA OT ONpefeMeHUuA UNCIAa cas BBUAY 
HeOcTaTKa J[aHHbIXx. 
: Hosple aHHbIe, COOpaHHble aBTOpaMH CTaTbH IPH MOJIeBbIX Teosoro-reo- 
- MOpdouIOrHuecKHX HccIeOBAHHAX 3a TloceAHHe 5 eT, CBHACTEbCTBYIOT O [BYX- 
-@a3HocTH ovefeHeHHa Sanaguoro BepxosHpa. Mopeuuple otsioxKeHHA TepBor 
_pa3bl pocexuBaioTca Kak B pefesax xpe6Ta, Tak H Ha IipHsiexkawjeH kK HeMy 
€ joro-3anaya paBuuue. B ropax HW MpesropbAX OHH OTMEYAIOTCA TOJIbKO B IO- 
Komax JI] HagmofimeHHblx Teppac mpaBbIxX mpHToKoB Jlenbl u AujaHa, npHyem 
93TH Teppacbl, CYA 10 BbICOTaM, MOpPowIOrHH W XapakKTepy AJVJIOBMAJIbHbIX OTVIO- 
2KeHHH, OHOBOSPacTHbI C OJHOMMeHHbIMH TeppacaMH JlenbI wu Asana BBbICO- 
ToH 85—50 M. 

Ha paBHHHe MopeHHble OTIOHKEHHA PAa3SBHTbI BIJOTh WO AomMH Jlenp u An- 
ana, o6pa3ya BAOb XpeOTa NOYTH cHIOWIHy!O Nosocy wupHHol oT 30—40 Zo 
70—80 KM, H 4YacTHUHO MepeKpbiBaioT IV HaqnoliMeHHylo Teppacy (BbICOTOH 
90—100 m) JleHb!, 1HIIb MecTamMH JoxoAA Wo ee ycryna. K 3amayy oT MopeHHoro 
Tlokposa nosepxuHoctTb IV Teppacbl MepepadoTaHa Je€HHKOBbIMH BOJaMH — TIpo- 
pesaHa JOxKOHHAMH CTOKa C WeMO¥KaMH O3eP, a AJVJIIOBHAJIbHBIC OTMOXKEHNA ee 
€ MlOBePXHOCTH TepeMbITbI H COJep2%KaT KpynHble BayHbI. Ha seBoOepexHont 
yacru IV TeppacbI & Ha ApyrHx Teppacax OOOMX CKJIOHOB HeT HH KaHaJIoB, HH 
KPYIHbIX BaJLYHOB. 

STH B3AMMOOTHOLICHHA, OCOOCHHO ACHO BbIPaKeHHble Ha paBoOeperxkbe JIeHbI 
HwKe ycTbA Buiod, CBHAeTebCTBYIOT O TOM, YTO HepBax casa ovleeHeHHA 
orpanuyena mo Bpemenu IV u III reppacamu Jlenpr u Anjana. 

Ha toro-3anaqHOM Kpae MOpPeHHOl paBHHHbl HMeeTCH Wellb KOHCYHO-MOpeH- 
HbIX TpAy. OqHako MecTaMH Wel CpaBHHTeJIbHO BbICOKUX rps OTMeualOTCH 
WM BO BHYTpeHHeH yacTH sToit papHuub. Tak, JJ. M. Konocos (*), ormeTHB [Be 
Wen rpAX B paBHHHHOl uacTH MpaBoGepexbA p. TyMapbl IpPMHsJI UX 3a OOpa- 
30BaHHA WByX (bas. Cya 10 HalwHM MaTepHasaM, 9TH Wel MOpeHHBIX rpAy 0O- 
pasoBalcb B OAHY (a3sy H CBUETENbCTBY!OT, NOBHAMMOMY, JIHINb O CTaHAX 
OTCTYNJCHHA JeqHHKa. 

Bo-rlepBbIx, CCIM Obl Ha paBHHHE NPOABHIHCh Be (Ppasbl ONeACHeHHA, pas- 
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JeNeHHbIC MEXKJEHHKOBOM SMOXOH, 3eCb HMCJIMCb Obl Be TOJIMU Ne {HUKOBBI 
OTIOXKEHHH, paseIeHHbIe O3epHO-aJUOBHAIbHbIMU. OAHakO HaOmojaeTca TOwIII 
KO OJHa, COBEpWIeHHO He CTpaTHPHUMpoBaHHad MOpeHHad TOMA. Bo-BTopbr:l 
MOpeHHad PpaBHHHa MOHMKAeTCA B CTOPOHY JlenbI u Anjana BeCbMa IlJIaBHO, 66) 
neperH6os. B-tpeTbux, OOpas0BaHHe MOpeHHOM TOJUIM, pasBHTOK Ha paBHHk) 
HB WoKomAX II] HaqnouiMeHHbIX Teppac B ropHol oOacTU, IpHypoyeHo K y3Key, 
My MHTepBasly reosloruyeckoro BpeMeHH. B-yeTBepTbIX, BHYTPH MOPCHHOH pak 
HHHBI eM CpaBHUTeJIbHO BbICOKHX rpAN HaOsMOMaloTCA JIMUIb Ha OTACIbHDIX yUd 
cTKaX H B pa3HbIX KOJHUCCTBAX, a OTHOCHTC/IbHad BBICOTa UX SHAYHTCJIbRIl 
MeHbIUe, YEM Y KOHEYHO-MOpeHHOH rpAbI Ha toro-3allaqHOM kpae MOPeHHOH paki) 
HHHBI. 
BnowHe oYeBHAHO TaKKE, YTO MOPCHHBIC OTOXKCHUA, PASBUTbIe Ha PaBHUHy 
HB WoOKoax III] reppac ropHok o6macTu, ofHOBOspacTHEI. Vf Te u Apyrue oOpaiy 
30BaIHCb Tepe cbopmupoBaHuem III treppacbi. Kpome Toro, ofHH MO MpocrTHiy, 
PaHHIO COBEPIICHHO HesaMeTHO TepexOAT B pyre, YTO NpocsexKeHO aBTOpaM || 
m0 MHOrHM jOJIMHaM. | 
KoneyHo-mopeHHad rpaqa BToporo ovleqeHeHHA B SanaqHom BepxosHbey, 
MmpOculexKUBaeTCA B Mpefeax toro-3alaqHOro CKOHA xpeOTa, a HECKOJIbKO ¢ 
BepHee — B pesropbAX. OTa MOpeHa BCTpeyaeTCA Ha HeOO/IbINMX MO NNOMaRy 
ydacTKax, 10 Jlox%KaM TOProBblxX oH. B pale MeCT OTYCTIHBO BbIPaxKeHO Hae: 
rave MOPeHHDIX OTIOXKeHH BTOpOH cPa3bI Ha II] HaqnouMeHuyto Teppacy NpaBErs! 
mpuToKkos Jleubt H AmqaHa, Tora Kak Ha Oolee HU3KUX TeppacaX HUKakUX CIee 
NOB J@HAKOBOH JeATebHOCTH HHKeM He HaGsosamocb. Ilostomy BTop\'1o *Pa3y 
OIE CHEHHA CeEyeT 10 BO3pacTy CUHTATh MpoMexyTOUHOH Mexyy III u II rep 
pacamn. 
BpijetuB (Be KOHCUHbIe MOpeHEl K ory oT xpe6ra, JI. M. Komnocos B pannefi j 
padore (°) KOHeyHO-MopeHHyto rpsyy Ha p. TyMape B 15—20 Km Kk ceBepy 07 
Kpaa xpeOTa OTHOCHI K TpeTbeli case ouleqenenna. Ilo HamuM HaOm0qeHHAM sTAee 
MOpeHa mepexpbipaeT II] HaqnowMeHHy!o Teppacy p. TyMapbl MH OTHOCHTCHE 
KO BTOpOH (pase, a Ha PaBHHHe MPOABHIaCb TOJbKO OHA, NepBas, casa. i 
Uto Ke KacaeTca cTyMeHeH B pembede paBHHHHOH TeppHTOPHH BHe OOAaCcT 
PpasBUTHA Je(HMKOBBIX OTMOKEeHHH, 10 KoTOpbIM A. A. Ipuropbes cyqus o Tpex-} 
(pasHOCTH OvleeHeHHA, TO OHH B OCHOBHOM JOyeTBeEpTHYHbIe (MOKa3aHO NaseOHTO-| 
JIOTHYeCKH), COBEpUICHHO He CBAS3AHHbIe C (hasaMH OeeHeHHA. li 
JleqHAKOBbIe OTMOMKEHHA OOeHX (a3 MaJIeOHTONOrHYeCKH He OXapakrepH30-|—— 
BaHbl, HO BO3pacT HX YCTaHaBJIMBaeTCA Oomee HH MeHee ONpeseeHHO M10 B3a-} 
HMOOTHOWeHHAM C Teppacamu JlenbI u Anjana. B oTmoxenuax II] naqnoimen-|p 
HoH Teppach! B. II. UepHpnuKopbim Hapsgy c ApyroH dayHoH Haliqen Bisoniy 
priscus aff. longicornis W. Grom., xapakTepHbili, m0 MHeHutO B. IT. Tpomosa, | 
onpeyenaBuero STY dayHy, ANA BTOpOH NOMOBHHEI cpeqHero muelicToueHa. |e 
IV Haqnotimennas Teppaca MpHCNOHAeTCH K BePXHEIJIMOUCHOBLIM OTIOKeHHAM | 
H MeCTaMH COJepXKUT UX B WOKONe. 
Ilo sTHM JaHHbIM OOpasoBaHHe IV Teppacbl OTHOCHTCA K HMKHeMYy TelicTo- 4} 
ueny, a II] —xko Bropo nonopune cpequero. Orcioga Bo3spacT nepBoit daserl! 
oneqeHeHHA onpeyensetca Kak Q? — Q}. t 
II u I naqnotmenuple reppachi 6esycOBHO BepxXHemelfcTOUeHOBbIe (cooTBeT-:} 


1 2 
cTBeHHO, Q3; u Qs). CneqoBaTembHO, BTOpas (pasa OneyeHeHUA HMea MecTo He 1h 
panbine Q5 u He M03qHee Q}- 


Iloctrynusio 
3 IX 1955, 


Y 


UWHMTHPOBAHHAA JIMTEPATYPA 
1A. A. [puropbes, Marep. kom. no u3yy. BACCP, 1926. ?, I. M. Konocos, 


Tp. Topxo-reon. ynp. I'nascesmMopnytu, B. 30 (1947). 3H. 1. Xepacxos, J. M. Ko- 
nocos, Tp. BUMC, B. 116 (1938). 
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rEOMOrHA 


5, WH. FOPOUHHKOB 


OB H3BEP)KEHHbIX FOPHbIX MOPOJAX B FAJIbBKAX 

1 KOHIJIOMEPATOB HH)KHEM CBHTbI KPHBOPO)KCKOM 
: METAMOP®HYECKOH CEPHH 

i 


(IT pedcmasnzeno axademuxom J. C. Kopocuncxum 9 XII 1955) 


Bonpoc 0 Bospacre rpaHHTOB, KOHTaKTHpyroulHx c KpuBopoxcKolt -Meta- 
pPuyeckol cepHeli, WO HaCTOAMerO BPpeMeHH HE ABJIACTCH OKOHYATEbHO pe- 
sHHBIM. H3pecTHO, 4TO OOJIbIIMHCTBO HCCIeMOBaTeMeH CUHTaeT HaHOomee [peB- 
MM rpaHuTamu paona Kpusoro Pora Maarvoksa30Bble PpaHHTbl cakcaraH- 
oro Tuna. Ilo muenuto (1. H. Benesyesa ('), 10. Up. onosunxnuon (5, °) 

Ap., MOpoAbl apKO30BOro TOpH30HTa HHXKHeEH CBHTbI KpuBopoxKckol Merta- 
p(PHyecKOH CepHH TpaHcrpeccHBHO 3aJleraioT Ha STHX rpaHUTax. 

B mpoTHBonouoxKHOCTb TakoMy mpeyctapenuio H. I]. Cemenenxo eme B 
AO r. BbICKa3asI TpefmonorwKeHHe, OCHOBaHHOe Ha CTpyKTypHOM u3yueHuH 
@HHTOB H Nopox KpHBopoxcKol CepHH, 0 BO3MOXKHOM MOCseKpHBOPOKCKOM 
spacte CakcaraHCKHx MvlarMorpaHuTos ("). B HacToatee Bpema MocseKpHBO- 
MKCKHH BO3paCT STHX TpaHHTOB JOKa3blBaeT B CBOHX paOotax A. I]. Hukoup- 
mau. (*, 4). 

Cpeyu uccnegopateneH Kpusoro Pora HeT TakxKe €HHOrO MHCHHA H O BO3- 
IcTe CepbIX MHKPOKJIMHO-llarHOKa3OBbIX TpaHHTOB KHTOMHPCKO-KHpOBo- 
laqCKOrO KOMIII€KCa, KOHTaKTHpyloulvx c KpuBopoxckol MeTamopduyeckor 
pve c 3anaya. Hanwune B STHX TpaHHTaX KCCHOJIHTOB XKeJIe3HCTHIX KBapLlH- 
BH CJIaHWeB, MOAOOHbIX KPHBOPOXKCKMM, H OOWHOCTb CTPyYKTYPHBIX JIMHHH C 0- 
yaMH MeTaMopduyeckol cepHu nosBomHH H. I]. Cemenenko cyemaTb BbIBOA 

NOCJIEKPHBOpOXKCKOM HX Bospacte (7,°). Oquaxo IO. Mp. [lomosuuKuna cuu- 
€T MUKPOKJIMHO-MarHOKMa30Bble TPaHUTbl, pasBuTbie 3allagquee Kpusoro 
ora, TaK 2Ke KaK HM CakcaraHCkHe MwarHorpaHuThl, OKPHBOPOKCKMMH HU OOb- 
MHACT UX B OMMH KApoBorpaycKHH Kommuiekc (°). UTO KacaeTCH MUKPOKJIMHO- 
IX [PAaHHTOB JHEMPOBCKO-TOKOBCKOrO THMa, TO MHeHHe Bcex UccleqoBaTeel 
OJHTCA Ha OoIee MOJIOJOM HX BO3pacTe NO OTHOIeHHIO K NOposam KpusBopox- 
‘OH CepHH. — 

B 1953 r. cpequ nopoq BepxHel cpuTbl KpuBopoxkckol cep B KOHIVIOMe- 
ITaX ObIIH OOHAPyKeHbl PasbKH MHUKPOKJIMHO-MarMOKMa3s0BOro UM NarnokJa- 
Boro rpanuTos. A. H. Benesues, P. MW. Cupourran u C. A. Cxypuqun (’), 
(ACbIBAA TPaHUTHI B ITHX PasbKaX, NPHUWIM K BBIBOMY O MHHepalO-XHMHYCCKOM 
OycTBe OJHUX paHHTOB B TaslbKaX C MUKPOKJIMHO-MlarvOKsas0BbIMH TpaHnve 
MH >%KHTOMMPCKO-KHpoOBOrpaycKoro THMa, a Apyrux — C farHoKa3s0BbIMH 
aHuTamu cakcaraHckoro Tuma. Ha ocHOBaHHH STOTO CXOJCTBA ABTOPbI CTaTbH 
eaH 3aKJIOUCHHe O BO3MO%KHOM BHeAPpeHHH MHKPOKNMHO-MarHOKMa3OBbIx 
AHHTOB 2KMTOMUPCKO-KHpOBOrpaycKOrO KOMIIIeKca JO OTMOXKeHHA NOpOy, 
pXHeH CBHTHI. 

B feyenne 1954—1955 rr. pa0M CKBaxKHH, IpOOypeHHEIX B aHTHKIMHAbHON 
PYKTYpe 1OXKHOM YacTH CaKCaraHCKOH MOJOCbI, BCKPHITHI KOHFOMepaTEl, 3aJe- 
Joule cpeqH MOpo_ apKosoBoro ropH30nTa HuxKHel cBUTEI KpuBopoxKcKoH 
TamMopdHyeckol cepuu. Cpequ rasleK 9THX KOHTOMepaTOB BCTPeyeHbI PasibK 
AHUTOB, H3VYeCHHe KOTOPbIX MOSBOUIAeT Oomee OpeeNeHHO PellaTb BONPOCbr 
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© BO3PaCTHBIX BS3aMMOOTHOWICHHAX H3BEPXKeHHbIX TOPHBIX NOPOA, KOHTaip 
py!ouyux Cc MOposaMu MeTamopduyeckol cepuv. COM KOHTOMEPaTOB CPeAh 
pO apKOSOBOrO FOPH30HTa B aHTHKJMHANIbHOK CTPyKType cakcaraHcKoH} 
JIOCbI BCTPeveHbI B palloHax pyHHKOB uM. J[3epXXMHCKOFO UM UM. Mnpuya 
MbIKaHHA AHTHKIMHaJIbHOl CTPYKTYpbl CKBaxKMHaMH No 4595, 4446, 5045 
KoursiomepaTbl MepeculauBalorca C KBapleBbIMH H apKOSOBbIMH NeCdaHHKs 
oOpasya mauKkH MomHoctTpio oT 10 yo 100 M. ‘ 
B wesOM KOHrAOMepaTbl UpeCTaBsAIOT COOOM MNOTHY!O MOpOAy MATH) 
OKpacKH C HepOBHOM NOBepXHOCTbIO pacKOa, COfep*Kalily!o BbIACCHMA if 
puta u mpoxuaKH KBapua. TIupur yacro HaOmofaeTcA B BUG TOHKHX TdJIel 
BOKpyr TaJieK KOHTJIOMNE) 
Tos. TanbKH lpeCTaBJ.ee 
(pHJIIHTOBHHBIMH Ca Hie 
2KWJIbHBIM KBapleM, KBalf 
TOM HU KBapUeBbIM TeCud 
KOM. QHauHTeIbHO Ff 
BCTpeualoTca TaJbKH Til 
cuaTOrO MarHeTHTO-Kaj 
HaTHOrO poroBlkKa H Pal, 
rpaHuTa. \ 
CxpaxuHow No ap. 
BCTPeUeCHbI KOHTJIOMepaTipy 
KOTOPBIX TaJibKH TpaHi Bes 
xOpoll0 OKaTaHbl, HM 
HECKOJIbKO CIIJIIOCHYTY!0 G 
MY HW pa3uIMUHble pasMephen 
oT 2—3 CM JO KPYMHBIX | F 
JYHOB juaMeTpoM OOJIl) 
10 cm (cm. puc. 1). Llement} 
Puc. 1. PanbKa nuarnoKnasoporo rpanuta. Kepx rasieK ABIAeTCH KBaples 


Me€MCHTHPytollsero aJIbKH, IpeoOajaiwoT KUCIbIe MarMoKsasbr c NeNeo 10 


Maxpockonnyecku Cpequ rpaHHTOB B radlbKaX BbIJeJIAIOTCA TpH pa3HO 
HOCTH? | 


1. CpequesepuuctTnii rpaHuT c pasMepamu 3epeH jo 2—3 MM cBeTu0cedE 
OKPaCKH, HHOra C 3eJICHOBaTbIM OTTEHKOM, COCTOAMIMH M3 KBaplla, NOweR 
mnaTa WM yellyeK OMOTHTA. | 

2. Menkosepnucteii TemHocepsili rpanuT, CocTOsUMi H3 KBapla, NOJeB 
mata W CiHOAbl, TPY{HO pa3sJIMYHMbIX HEBOOPyXeHHBIM [la3OM. 

3. Menko- 4 cpequesepHucrad paSHOBHAHOCTh rpaHutTa 6e3 TeMHOUBeTHE 
KOMNOHEHTOB, COCTOAIad IpeHMYeCTBEHHO H3 HOseBOro IMaTa H HeOOubOOA 
KOJIMYeCTBA KBapla H CBETVIbIX CJIOJ. | | 

Tloq MukpockonoM pa3auyaiores rpaHuTsl JBYX THMOB — MHKPOKJIMHOM) 
PHOKa30BOroO HM MWarHOKMa30BOro COCcTaBa. | 

1 aJbKH MUKPOKJIMHO-IarHOKMa3OBOrO rpaHuTa COcTOAT M3 MvwlarHoKwd 
(34,40%)*, muxpokanua (12,68%), KBaplla (38,20%), GuoTHTa H HeOOMbIIM 
KOJIMYeCTBA WMpPKONA H allaTuTa, a TaK2Ke MYCKOBUTA, CepuLTa, KasbUuTa u py! 
HOrO MHHepauia (Ta6. 1 uw 2, ananus Ne 1). naruoxna3 npeyctapnen Ta6muT i 
TBIMH 3€pHaMH pa3mMepom oT 0,3 1o 2,7 MM, B CHJIbHOM CTeleHH paspyleHHbIM 
[Inarfokia3 samenjaetcn cepHuuTOM M TvIMHHCTBIM BellecTBOM, papHomet# 
pacpocTpaHslolluMcs 10 BceMy sepHy Hu 10 TpemmHam cuaiinocta. Tart 
Kla3 COOTBETCTByeT OwIMroKsa3y (Ne 25). MakpokiMH kKpymHosepHucTHI c.f 


| 
| 
at 
i 
| 


# 
IlpomentHoe come p*xanve MHHEepaJIOB B nopoyax H HOMECpa IlJIarHOKJa30B TIPHBe 14 
m0 JaHHBIM NepecyeTa XHMHUCCKHX aHaJIH30B Ha MHHe paJlornHueckHi cocTaB. | 
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OJbHO YeTKOH pemeTYaTOH CTpyKTypoli, paspyweH 3HayMTebHO cw1a6ee, YeM 
)aarvoknas. CepuuuTusallusd 3epeH MHKPOKJIMHa pasBUBaeTCA MpeHMYLleCTBeHHO 
}O KpaxiM 3epHa WIM TpelyMHaM CnalHocTH, a WeHTpasbHad uaérb 3epHa ocTaer- 


TaOmuna 1 
XUMHUeCKHe AaHaJH3bI PTpaHHTOB (B MpomweHTax) 


67,96 | 74,56 | 741,46 | 69,96] 72,74 | 70,75] 70,82 71,20 | 69,40 | 68,30 | 69,29 | 69,92 
0,18 0,18 0,10 | 0,23 0,11] 0,841 0,25 0,35 0,36 0,31 0,34 | 0547 


13,58 | 13,45 | 15,66 | 14,73] 44,87] 14,00] 14,86 | 45,81] 416,12 | 18:48} 16,06 | 45.04 
4,23] 2,21} 0,44] 4:08] O44 | 0,36] 1,44 4,481 4,02| 4,63| . 0,06] 4.64 
3,22°) 3,44] 4,72:| 2.29) 4:72) 4,43] 4,68 |] 4:40] °2,74| 2,48 | 3,191 2.01 
0.44] 0,121 0,07] ca. cn. | 0,02] 0,03 | 0,40] 0,06] 0,05] 0:40} 0:06 
4,64 | 0,87} 0,36] 0,50] 4,41 | 1,08] 4,80 | 0,39) 1,08) 4/09! 0.90! 0:72 
1,85] 0,84] Of70} 0,98| O:70| 4:36] 4,08 | 4.87] 2.56] 2:84] 2,69} 2:80 
2,99] 3.47| 5,64] 4,62] 5°83] 5.421 4:97 | 3,49] 4,59] 2,98] 6.30] 4,10 
5.26) 1 2.28:| «2,79 +) 3.6210 4:e7| 3.471 2580 | 4872) 94.02 | To dees | aces 
0,05{ 0,068} 0,04] 0,05] 07021 0:16) 0,43 |- O14} .— bas 0,05 | 0,06 
B26. FO O10) O18 P GIOT tacas.| God, 0.08.1) 0.04) = me 0,12 
3,46) 41,66] 4,80] 1,38] 0297 | 0/94| 0.54 0,50] 0,96] 0,70] 0,58 | 4,32 
0,06] 9,02 | 0,06] 0,06] 9,02] 0,10] 0.29 | O40] 0.22] oa) — 0,02 


| 
99,81 | 100,28 | 99,65 | 99,69 | 100,12 | 99,50 | 100,0 | 100,47 | 100,33 | 100,11 | 101,28 | 99,64 
Tpumeuaunusa: 1 —raibKa MHKpPOKJHHO-NarHoKsas0BOrO rpaHutTa; 2—rTaspKa naarHoKa3zoBoro 
fpanuta; 3 — rambKa vlarHoOKsas0BOro MYCKOBHTOBOrO rpaHHta (1, 2 H 3—ranbKH B KOHrMOMepaTax HHDKHeK 
\BUTHI); 4 — ravIbKa MHKPOKJIMHO-arhOKJ230BOrO TpaHHTa; 5 — ralbKa NarvoKWasoBoro rpanuta (4 wu 5 — 
fabKH B KOHTJIOMepaTax BepXHeli CBUTbI); 6, 7 H 8 — MHKPOKJHHO-DNarHOKNasOBble FpaHHTbl KHpOBOrpascKo- 
KHTOMHpcKoro Tuna (6 —c. JlosoBaTKa, 7 — JloncKoH oBpar, 8 — Kapbep ropbl CoKkovuHol oKoso r. 2KuTo- 
mapa), 9, 10, 11 u 12 — cakcaranckue IJlarnorpaHHTb! (9 — 43 Kappepa KPOC no p. Caxcaranu, 10 — 3 o6na- 
eHHa p. CakcaraHuH oKOJIO p. uM. K. Jiu6xHexta, 11 — us oOHaxeHHaA y cT. Mygpenaa no p. Caxcaranu, 


.2—4u3 Kappepa [TC y cr. Myazpenoii). Ananuspr NNe 4—11 no gannpmm ff. H. Benesnespa u gp. (2). Ana- 
Mush NoNo 1, 2, 3 w 12 BEINOMHeHbI aHanMTHKamMM MTH AH YCCP E. B. Pomanumunoii u 6. B. Mupcxoii. 


°f, Kak [paBH0, He 3aTpOHYTOM BTOpHUHBIMH Mpoleccamu (cM. puc. 2). 
BuoTuHT pescTaByeH JIMCTOUKaMH H yellyikaMH pa3mMepom B 0,4—0,6 MM; 
qleOxpoupyeT OT cBeTNOKOpHyHeBOrO 110 N, oO TeMHOKOpHyHeBoro m0 Ng 
Nm. MycKoBnT pa3BuBaerTcs 0 OuOTHTY. 

YIHbI MMHepas B BUe 3epeH Hempa- 
BHJIbHOH (OpMbI, OOJIbIMHCTBO H3 HUX 
npHypouweHo kK yellyHKamM OnoTHTa. KaJib- 
HHT pa3sBHBaeTCA B BUJe KHIOK 0 Tpe- 
mMHaM. 
 TanmbkKv WwlarHoksa30B0oro rpaHuta 
COCTOATHS MarHoKksa3a (34,32% ),KBap- 
ua (46,70%) OuoTuTa (8,20%), HeOonb- 
MOTO KOJIMYeCTBA AKI[ECCOPHbIX WHpKO- 
Ha H anuaTHTa HU BTOPHYHbIX — 
XJIOpHTa, CepHUNTa H MycKOBUTa (TAO. 
1, 2, aHann3 Ne 2). Tlnarnvoka3bl B Bue 
TAOMHTUATHIX 3epeH pasmepoM oT 0,0 
yo 2,2 MM c XOpouO BbIpaxKeHHOH 0- 
JMCHHTeETHYeCKOH JBOHHHKOBOH CTpyk- 
Typol. CepuiuTHsalua MoseBbIx wMa- 
TOB HavHHaeTCA C WeHTpaJIbHOM acTH 
TOO noel cataael ag ale ea Bet Puc. 2. MuKxpoKJIHHO-TarHOKa30BbIi FpaHnurT. 
[arnoknas npeycraBsel OMPOKNA3OM Fyn ncpoxann; Pl—msarnoKias; Q—KBapl. 
(No 11). Buorur npeycraBsien mucToukamMy Pano "730! x 
UM uellyiikaMu pasMepoM B 0,0 MMC pes- 

KO BbIpaxKeHHbIM seoxpousmom. Ilo 

OUOTHTY pa3BHBaeTCA XJIOPHT, a TaK%Ke MYCKOBUT, KOJIMYECTBO KOTOPOTO B T0O- 
poyle HHYTOXKHO. KampyHT HaOOAaeTCA B BUC AHIOK NO TPCIMHaM (cM. pHc.3). 
Menkaad  cpequesepHuctas| paSHOBHHOCTb TpaHHTOB Oe3 TCMHOLBCTHBIX 
KOMIIOHEHTOB OJ. MHKPOCKOMOM OTJIM¥aeTCA OT BbILeCONMCaHHOrO MarnoKNa- 
deval 


30BOrO PpaHHTa TOJIbKO TEM, YTO OHOTHT B STO NOpOAe NOYTH TNOJIHOCTHIO 3aM| 
WeH MycKOBHTOM (Ta6n. | u 2, aHamus Ne 3). 

Jlauupie XHMMYeCKHX aHaJIM30B PpaHHTOB B TaJibKaX KOHIJIOMepaTOB HH2KH 
CBHTbI JaHbl B TAO. 1, rae WIA CPaBHeHHA MpHBeAeHbI TAKE MaHHble XHMAE 
CKHX aHaJIM30B PpaHHTOB B raslbKaX KOHIJIOMepaTOB BepXHeli CBUTbI H rpaHuT 
KAPOBOrpaCKO-2KHTOMHPCKOrTO WM CakCaraHCKOrO THMOB paliona Kpusoro Pony 

CpaBHuBad MMHepaJbHbId HW XMMMYeCKOM COCTaB TpaHHTOB, BCTpeyeHHH, 
B PaJibKaX KOHPIOMepaTOB HUKHeH CBUTbI, CrpaHHTaMH B raJIbKaX KOHTJIOMep 
TOB BepXHeli CBHTbI H C rpaHHTaM 
KOHTaKTUpyIOlluMu C KpHBopoxkck 
MeTaMop@uyeckolh cepHel, MOXKK 
cylelaTb Cleqyouyve BbIBOJBI: 

1. [panuts! B rasibKaX KOHTJIOM 
paTOB HHxkHel CBUTHI 10 XHMHYCCKOM) 
MW MHHepasiorHyecKOMy COCTaBy OUel 
CXOMHBI KaK C MMKPOKJMHO-T1arHy 
Ka30BbIMH HW MwWarvOKIa30BbIMH Ppipy 
HHTaMH B TaJibKaX KOHIJIOMepa 
BepXHeli CBHTbI, TaK H C rpaHuTa 
MHKPOKJIMHO-llarHOKa3OB0Oro — Ce 
cTaBa KHPOBOTpaj{CKO-2KHTOMHPCKOH | 
Tua HW WarnoOKMa3OBbIMU rpaHHta y ; 
cakcaraHckoro THMa, pacmpocTpy 
HeHHbIMM B KpHBopoxKcKOM paHOHti 

2. Hanmwunve rpaHHTOB MUKpo) 
KIMHO-larHoKsa30Boro HW nmaarnayy 
Kula30BOrO COCTaBaB raibKaX KOH 

Puce. 3. Inarnoknaszospili rpanut. O6o3Ha- MepaTOB Kak BepXHeli, TaK HW HMDKHE! 
yeHHA Te xe. Huxomn +; 30 x 

“ CBHT  CBHyeTebcTByeT O OOdM) 

J{PeBHeEM BO3pacTe KHpOBorpaycK 

*KHTOMUPCKUX HW CaKCaraHCKUX TpaHHTOB MO OTHOIMeHHIO K TOposam Kpuee 
poxcKoH MeTaMopduyeckol cepun. 

3. MukpOKJIHHO-NarnOKa30Bble PpaHHTbI B raibKaX HWKHeH CBUTbI, CXO)) 
HbI C TpaHHTaMH KHPOBOrpayCKO-KUTOMUPCKOTO THMa, MOATBepKAaloT Tak 
BbIBOJ{bI HEKOTOPbIX HCCIeEOBaTeeH O JOKPHBOPOXKCKOM BO3pacTe YIHCT 
KapOOHaTHBIX HW 2KeJIeSHCTHIX NOPOA, CaratoujuX KCeHOJIMTbI B rpaHuTax 3TO! 
Tula, 3anaqHee KpuBopoxcKol cepun. 


Yucrutyt TeOJIOTHYUECKHX HayK e | 
Axayemuu nayK YCCP o Xil 1088 
LIMTHPOBAHHAS JIMTEPATYPA | 
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TEOJOPHA 


A. M. JIbIMKHH, JI. ©. COJIOHILOB u C. C. 9JIJIEPH 


HEKOTOPbIE HOBbIE J[AHHbIE 0  MOPOJAX J[MABA30BON 
®OPMAILMH HA BOCTOKE PYCCKOM HJIAT@OPMbI 


(II pedcmasaexo axademuxom C. H, Mupoxoseim 6 IT 1956) 


B HacTosjee BpeMA B BOCTOYHOH H WeHTpaIbHBIX yacTax PyccKoli maat- 
PMbI H3BECTHbI MHOPHe MYHKTHI, rye rryOOkKHM OypeHHeM Ha pa3JHUHbIX CTpa- 
TpawyecKuX yYpOBHAX yCTaHOBJeHO HaHyHe MOpo THNAa ra66po-Auabason, 
1a0a30B H OIM3KHX K HUM pasHoctei. Ilerporpaduyeckaa XapakTepHcTHKa 9THX 
pol, a TAaK%Ke HX BOSPaCTHOe MOMOReHHE paccMOTpPeHb! B psye paoor (}, 2, 4, 
2,18). B. A. ®nopenckuli u T. A. JlanuucKkas (17) orHocaT Bce 9TH MOpoyEl 
quaOasopoli (OpMallMH HU CpaBHHBaIoT NOCMeAHIOIO C TparinoBok tbopMauuelt 
aoupH. 

YkasaHHble HCCIeAOBATeH OTMeYaIOT, TO ra6Opo-qua6a3bl, KaK MpaBywo, 
MYpOUnBaloTcA K (byHJaMeHTy MvaTPOpMbI, a Oosee MeKO3epHHCThIe pa3- 
OCTH paciOuaraloTcad cpequ OCaOUHbIX NOPOA, B YaCTHOCTH cpeqH OaBHHCKOL 
uTbl. B aHHOH cTaTbe OMHCHIBAIOTCA WHaOa3OBble NOPOAbI H3 OTIOMKeHHH OaB- 
[(H#CKOH cBuTbl KanracuHcKoro paiiona ceBepo-3sanaquol Bamkupuu (pation 
Oppe6al). 

HackosibKO HaM H3BeCTHO, AuaOas0Bble MOPOAbl H3 3aBeJOMO OaBJIHHCKHX 
TWOKeHHH WO CHX NOp HanOosee NOHO ONHCAaHbI! JIMUIb MO CKBaxKHHE paloua 
. Crapo-Ilerposo (Bupckui pation BACCP). 3yecb B ocHOBaHHM BCKpbITOrO 
aspe3a (10 OaBIHHCKOH CBHTOHM) BCTpeyeHbI THNMYHbIe radOpo-uabasbl, KOTO- 
ple, 10 MHeHuIO M, A. Tappuc (*), c NOoBepXHOCTH HecyT CeqbI’ KOHTHHEHTAJIb- 
{oro BbIBeTpuBaHHa. []pumepHo B 130 m Bble 10 paspesy BCTpeyeHbl BHOBb 
ICHOBHbI€ TOPO, KOTOpbIe ONpefeNeHbI Kak MaeoqoepHTel (*°). 

__K. P. Tumepra3uupim (12) ycranoBsieHo, YTO STH NOPOAI CTpaTaTurpaduyecku 
IPHYPOUeEHbI K TEPPHFeHHO-OMOMUTOBOH TOI AOJCBOHCKUX OTJOKeHUH BO- 
TOoKa Pycckoli nuaTPOpMbI H YTO (POPMHPOBaHHe HX MPOHCXOMHO BO BpeMA OT- 
{OMKCHUA OCAIKOB yKa3aHHoH Tom. O Wuaba3z0BEIxX Noposax palona Oppebamia 
} JMTepaType MMEIOTCA JIMIIb KpaTKHe yKasanua (*, 78). 

JletambuHoe H3yueHHe reoOrMH paliona A. OppeOalll NO3BONHNO yCTaHOBHTb 
lamu4uHe B 3TOM palioHe TpexX 9sTaxelH pa3BHTHA WHaOasoBbIX NOpo. 

Crpaturpaduyeckoe NosoxwKeHHe CAMOrO HH2KHELO, NO MHEHHIO aBTOPOB, 9TaKa 
JA3BHTHA OCHOBHbIX TOpO]| TOUHO He BbIABICHO. YCTAHOBJIeHO, YTO STH MOPOLbI 
IpecTaBJIeHbI KPYNHOKpHCTamMyecKUMH ra0Opo-qMa6asamu cyOByJIKaHH- 
leckoli (pauuu. Onu MepeKpbIBalOTCA HeMOCpeCTBEHHO CpeHeJeCBOHCKHMH OTJIO- 
KeHHAMUM. COOTHOIMeHHe HX C JOCBOHCKUMH OTJIOMKCHHAMH HeEACHO, TAK KaK HH 
Ha U3 CKBaXKHH, BCKPbIBIUHX OaBJIHHCKYIO TONY MOpo, NOMHOCTbIO Tocsey- 
ToIoO He Mpowia H ykKasaHHbIe Yrad0Opo-yuaOasbl He BCKpbIla. 

Ucxoqa 43 CTpyKTYPHO-TeKCTYPHbIX OCOOeHHOCTeH JaHHbIX MOpO UW ycuJo- 
uli UX 3ayleraHua, HaM MpeycTaBaeTcH TO JaHHad rpyina rad6poquabasos, 
IBIACTCA HaHOouee [PeBHeH HC ITOH TOUKH 3peHHA ee CeAyeT, BANUMO, OTHOCHTb 
C HHTPYSHAM, NpHHakWexkauluM KOMMIeKcy NOpoy BepxXHel yacTH JOKeMOpHA. 
3 9TOM OTHOUICHHH OHH MO CBOeMy CTpaTHrpadpHyecKOMy MOJIO%KeHHIO, 
O3MOXKHO, aHaIOruYHbI MaccuBy raO6po-qua6a30B Cyntep Ha CeBepo-Ame- 
yuKaHcKol muaTpopme (2°). He uckmoueno, uro B KastacwHcKom palione pas- 
SUT He OHH MONOOHbIM MaCCHB, a «AapXHMeJIAar» MACCHBOB, Ha KOTOPbIX HeCOrIacHO 
JacoiaraeTCA OCaqouHaA TOMA OaBJIHHCKOM CBUTbI H JeBOHA. 

Tiua6azonbie nopoybl OppeGauicKoro paliona AByX BepXHHX 9TaKeH 3aeraloT 
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cpequ MOpog OaBMHCKOM CBUTbI. OTH MOpoREl, TOAO6HO AHa6a30BbIM MOpoy 
TeppHreHHO-JOOMUTOBOL TommH Bupckoro paHoHa, HYXHO paCCMaTPHBaTb Ké 
TWaCTOBbIe 3aJIe@2KH,\CBA3AHHbIe C OJHOBPCMeHHbIM OOpasOBaHHeM BMeLLalolMM 
HX OCAJOUHIX MOpOA, Tak Kak MoceqHHe He HeCyT HAKaKUX C/eQOB KOHTAaK 
Boro Bo3felicTBHA. HywxkKHAA M3 STHX 3aexKeH IpHypoyena K TeppHreHHO-] 
JIOMHTOBOH TOME H WpesqcTaBleHa WuadasaMu. 

BepxHaad 3a@Kb MOACTHIAeTCA HEMOCpeCTBEHHO OTJIOMKCHHAMH TeppHrenH 
JJOJIOMATOBOM TORUIM HW WepekpbiBaeTcA HuxKHeM TOmMmeH NepecaMBaHHA, T. 
cTpaTurpadpHueckH OHa 3aHHMaeT MeCTO CpeHeH MeCYaHHKOBOM TOJIMH, KOTOpé 
3leCb B paspese orcyrctByer (°, 1°)*. [lopogbl sToM 3amexKu MpeACTaBJeHBI Ci 
mutamu. Kak H3BeCTHO, CIMJIUTbI Ha TwiaTpOpMaX BCTpeyaloTCA PeKO HU JO CH 
nop jus BOCTOUHOM yacTu Pycckoli nuaTpopMbl BooOue He OTMeYeHEI**. 
3TOMY HWKe JaeTCA HX TOApoOuan NeTporpasuyeckan XapakTepHCTHKa. 

OnucbipaeMble MOpOAbl 3aMeTHO OTJIMUAIOTCA M10 BHELWIHEMY BUAy OT Apyn 
OCHOBHBIX Nopoy. Bpocaerca B rsia3a UX 3eeHOBaTO-Cepand OKpacka, ataHu 
Bad CTPyKTypa H MaCCHBHOe CJIOKeHHe. 

[Ip mukpockomuyecKOM H3yYeHHH BHAHO, YTO TaBHbIMM COCTaBHbIMH 4 
CTAMH MOPObl ABJIAIOTCH WarHOKMa3s HW M€3OCTA3HC, MOJIHOCTbIO pa3JIOKeHHb 
B XJIOPHT, He3HaYHTebHO pasBUTbI KBapl, KasHeBbld MOeBOH umMaT (He pele 
yaTbii), OMOTHT, MarHeTHT H THTaHOMarHeTHT. IInarMokma3 caaraeT OOJIbILY) 
yacTb mopoybl. Cogepxanwe ero JocTuraeT 50%. OH O6pa3yeT CHJIbHO BBIT! 
HYTbIe KPHCTaJJIbI, JJIMHa KOTOpbIX JocTuraeT 0,8—Il mM upu0,05—0,1 MM B i 
llepeyHuke. OuepTaHia KpHCTaJIJIOB B OOJIbINHHCTBe CJyYaeB HeEPOBHbIle, USB 
JIMCTbIe, OOYCIOBJICHbI A3bIKOOOpa3HbIMH BHeAPCHHAMH B HUX XJIOPHTa. 

Ilnarvokia3 CIO%KeH B JBOHHHKH, OOBIGHO MpocTble C y3KOH LWITPHXOBKO)E 
pexke momucuHTeTuyeckHe. PacnomaraetTca warvoksa3 B NOpoye OecnopxAqOUH 
HO HMHOra HaOmoqaeTcA cyOmapamieIbHad WH BeepooOpasHaa opaee a 
Kpuctanmos. Ilocmequve pacnpeyeyeHbl B Nopoye He Bcergqa paBHomMepHO. Mim 
cTaMH B WuMpax mpeoOlayaeT XOPHTOBaA Macca, Cpe KOTOPOH BHHEI elie 
HHUHSIe, Kak Obl TWwaBatouue, JIeHCTbI Nwiarvokwa3a. 

M3yyenne onTHuecKHX CBOHCTB TwarvoKJa3a MO3BOJIMJIO HaM BbIeCIHTb JE 
pa3HOCTH: NepBHUHbI NarHoKlas Ooee OCHOBHOH —saOpayqop HU MO3HHH 4! 
MeTaCOMATHYeCKHH, MpeACTaBJIeHHbI abOHTOM. OCHOBHOH MwarHoklas peyH 
ObiBaeT cBexKuM. B wimax Np OAHOM HUKOse, NOBHAMMOMY OT MOCTOAHHOTI—) 
IIPHCYTCTBHA OOWJIbHbIX TOHKOArperaTHbIX MHHepaJIOB THMa KaOJMHUTA, OH Kale 
*KeTCH TeEMHOCepbIM, MHOrAa OypoBaTEM. B oTyenbHbIX cyyaaX 9TOT TMAarUd 
Ka3 OOHAPYKUBACT 3OHAIbHOe CTPOCHHe, IPHYeM APO OKasbIBaeTCA oOBITH 
B TOM HJIH HHO CTeMeHH pa3JIOwKeHHbIM. OnpeyeneHHe Marvoksa3a Ha endl | 
POBCKOM cTOHKe ToKasbiBaeT: BNg = 37°, BNm = 63°, BN, = 68°, 2V = 
= + 76°(n0 ofHOH ocu). 3akoH NepHKIMHOBMIN, NarHoksa3-a6payop Ne 64 

Kucabii mmarnoksia3-abOuT oTsMuaeTcH cBoeli cBexectbio. Hepexk 
JIeHCTbI aIbOHTa COep%KaT MeCMKHE PeJIMKTOBbIC BKIOYCHHA aOpayopa, oTued 
JIMBO BbIJeAIOWMecA Ha (oue abOuTaA BCeACTBHE pasIMYHA UX MOKasaTese 
mpenomienia. Uame ambOuT HaOoqaeTca B BUJe TOHKOM KaeMKH HH COM 
Horo y3opa, OKaliMusroulero aOpagqop. OcobeHHO OXOTHO auIbOuT pasBuBaerc! 
m0 CNaHHOCTH M Tpel{M#HKaM KaTakla3a maOpaqopa. Onpeyemenve Ha yHuBepit 
CaJIbHOM CTOJMKE MO3BONHIO ycTaHOBHTb: BNg = 73°, BNm = 81,5°, BN, = 185] 
2V =—82° (NO ABYM OcHM). SakoH kapscOaqckul, NaarHokna3-ambour Ne 44 

OnncaHHble B3aMMOOTHOWICHHA aIbOHTa H aOpayopa co Bceli OveBHHOCTHHA 
MOKa3bIBaloT, YTO aIbOHT ABAeTCH Oonee TO3qHHM. OGpasoBaHne ero, MOB 


q 
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* TIoBuAMMOMy, aNamoroM 9THX NOpoX mo crpaTurpaduyeckomy nonoxennio saBsaoTc HF 
MHHJaJieKaMeHHble NOpdupuTsl Bapsu-Arueii (*), rae OHH Takxe, TO JaHHEIM.J]. ©. Co 
JOHLOBA, NepeKPbIBalOTCA HH Ke TOME MepecanBaHnus. 

** CnusuTbt Ha PyccKol naatdopmMe oTMeyeHbl JIHLIb B HeKOTOpBIX pafioHax Benopycs 
CHH, Te OHH PasBHTb! CpeH NaseoOasabTOB HW jMaCa3OB, BHJMMO, CHHXPCHHUHBIX POBM 
CKHM CJIOSIM (™). VlocneqHue HeKOTOPLIMH HCCeMOBaTeJIAMH CONnocTaBsAIOTCA CO cpemner 
hea ee TOMMeH MOAeBOKa BocToKa Pycckoh muaaTpopmsr u TlauenmcKoro mporuGsf 

peed ‘ 
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OMY, CBaA3aHO Cc TpoleccaMH HaTpOBOrO MeTaCOMaTO3a, IPOABHBUIMMHCA B 
M€MarMaTHYeCKy!o CTayHIo. 

‘ /BTOpbIM M0 pacMpOcTpaHeHHOCTH MHHEpaJIOM OMHCHIBAeMBIX MOPOK ABJIAETCH 
put, OOpasopanHblt 3a cueT pasmoikeHua Mesoctasuca. Konuyuectso x0- 
Sa B mopoye ocruraer 40%. CyO6muKpockonuyeckne yemlylikH ero OObITHO 
(OHAIOT HHTEPCTHIMH Me*Ky JeHcTaMH twiarMoka3sa. Mnorga xmopurT 06- 
hyeT c(epOsHTOBbIe cpacTaHHs. 

WMectamu HaOmojaiorcx (hOpMbI XJOPHTOBHIX BbIeneHUli, HanomuHaroulue 
BAOMOp(PO3bI 10 MMpoKceny. OWHaKO TMMpoOKceH OOHapyXUTb B STHX NOPOMax 
He yjajocb. OnTuyeckue CBOHCTBa XJIOpHTa CeAyIoulue HHTepPpepeHyHoH- 
(| OKpacKa HH3KaA, yracaHHe NOUTH TIpxAMOe, YAWIMHeHHe OTPHLaTebHOe. IIpu 
MOM HHKOJIe 3aMeTHO Ileoxpoupylor or 3seneHoro 110 Ng RO *KesITOBAaTO-3euIe- 
fomo Ng. Ontuyeckne cBolicTBa XMOpHTa COOTBETCTBYIOT KJIMHOXOpy. 
)Bropocrenennoe 3HayeHHe B HOpoye HMeIOT KBapIL H KaJIHeBbIe MOseBbIe 
@aTb, OOpasyromjve MermMaTHTOBOe mpopactranue. HaGsmoyawrca OHH UCKWJIO- 
PeJIbHO B HHTepCTULMAX NelicT Narnoka3sa. MW TOMbKO HHOrAa OTeMbHbIe 3epHa 
faplla BUHbI Cpe XJOpHTOBON MaccbI. HasMune nerMaTHTOBbIX MpopacTaHHli 
@iseTcaA BooOUle XapakTePHOM OCOSEHHOCTHIO OCHOBHBIX MOPOJ, BCKPBITbIX pa3- 
N[OUHBIMH CKBaxKHHAaMH Ha TeppHTopuu BamKupun. 

»CopepmeHHO He3HauHTeMbHO IpHcyTcTBHe B MOpoge GOuoruta. IIpeycras- 
OH M@JIKHMH YelllyHKaMH, HepeKO pa3JIOXKeHHBIMH B Oypylo, MOUTH u30- 
jomHy!o Maccy. BuoruT neoxpoupyer B wBeTax: TeMHOOypbI No Ng, cBeTsO- 
Hopi no Np. 

| MarneTuT H THTAHOMArHeTHT IIPHCYTCTBYIOT B BUC MeJIKHX H30MeTPHUHBIX 
J€H, PABHOMEPHO paccesHHBIX B NOpoye. CrpyKTypa NoOpoybl ruasoopuTowas. 
Kak BuHO 43 ONMCaHHA, JaHHbIe NOpOAb OTMYAIOTCH OT JIPYrHX OCHOBHEIX 
#poX paliona BauiKkupuu mpucyTcTBHeM B HHX 3HaYHTeJIbHOrO KOJMUECTBA AJIb- 
iva. 

Haauune B paloue 4. OppeOalll HeCKOJIBKUX 9TaKel WMaba30BbIxX NMOpOA, UpH- 
POUCHHBIX K pa3JIMUHbIM CTpaTurpadbwyecKHM YPOBHAM, CBHJeTebCTBYeT 
ITEKTOHHYeECKOH MOOHJIbHOCTH STOO palioHa B JOJeBOHCKOe BpeMA, YTO OCO- 
HHO TOJ(YePpKHBAaeTCA OOHAPYyKeHHeM CIHJIHTOB. : 

| CoppemMeHHoe TeKTOHMYeCKOe MOOKeHHe paliona 7. OpbeOall u paliona 
(Cr. [lerpozo B nomoce BupcKoro mporu6a (*), BOSMOXKHO, YKa3bIBaeT Ha yHacuie- 
)BaHHOCTh B pa3BHTHH STO CTPYKTYpbI B JEBOHCKOe BPeMA 10 OTHOLMEHHIO K JO- 
PBOHCKOH cTpyKType. B opopMsaenHu MoceqHeH OMpeyesIeHHy!0 POJIb HMewa 
jbiOoBad TeKTOHUKAa. B stom oTHOmeHHu Bupckui mpornO, NOBUYAMMOMYy, aHa- 
iruyen IlageamcKomy mporn6y (?%). 


TeonormueckHl HHCTHTYT Tlocrynu10 
Kasanckoro (businana AkafemuuH HayK H 4 II 1956 
‘Kasanckul TrocyapcTBeHHbid yHHBepCcuTer 
um. B. HW. Yuapanosa-Jlenuna i 
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13 M. Bupuua, JAH, 88, Ne 5 (1953). 2M. A. Tappuc, AH, 103, Ne} 
mo). ? ¥. I. uctanuos, Jl..® Cosaounos, JAH, 105, Ne 1 (1955). 
A. 3aBpuaounosa, M. M. Becenoscxaa, Mss. AH CCCP, cep. reon., No 3 
1952). °B. A. 3aBpapuuKkul, Tp. Uncr. reon. nayx, B. 71, merporp. cepus, Ne 24 
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fo 6 (1954). 13 B. A. Ycneucku it, JAH, 85, Ne 2 (1952). 14 B. II. DdaopencKkuh, 
i M. Bapeuuos, JAH, 95, Ne 5 (1954). 16.B. T. Onopenekun, T. A. JL a- 


‘wuckaas, JAH, 84, No 3 (1952). 16 B. Tl. OnopencKuh, T. A. Jlanuuckaa”, 
. C. Kuases, JAH, 84, No 6 (1952), 7B. T. Onopenckan, T. A. Jlanuu- 
kaa, JAH, 104, No 6 (1955). 1B. I. Pnopenckuhk, T. A. JlanuucKaa, 
 C. Kua3es,Tp. Mockosck. ner. uucr., B. 14 (1955). 1 H. C. Warckun, Brow 
KOVM, or. reon., 30, B. 5 (1955). 2° P. T. Flawn, Bull. Am. Ass. Petr. Geol., 38, 
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é TEOJIOLr. 
E. H. JIAPHOHOBA 


OCOBEHHOCTH PASPE3A JIEBOHA HA p. BATKE Y COBETCKA | 


(I]pedcmasaeno akadeamuxom J. B. Haauskuneim 13 II 1956) f 


OnopHot cKBaxkKHHOu Ha p. Batxe y r. Copercka Kuposcx. 0011. ,, Oy PHBLUCE d 
ua VMekuucKko-Kykapckom noguatuu BarTckoro Basia, BCKPbIT pa3pe3 HeBol 4 
MpeBOCXOJ|AMIHH MO MOWHOCTH H3BeCTHbIe JO CHX MOp ero paspesbI Ha BOCTORY 
Bouro-YpambceKoH OOsacTH HM OTIMYAIOUIMHCA OT HHX MO XapakTepy. 
CpeqHuit JeBOH 3asleraeT Ha rHelicaX KpHCTaIMYeCKOrO byHaMeHTa,Ha Pi) 
OuHe 2350 M HW TpecTaBsieH %XHBeETCKHM APycoM. t 
HuxHeKHBETCKHH NOADAPYC CMOKeH TEMHOCEPbIMH PLE 
HHCTBIMM W3BECTHAKAMH MW aprumuTamu c yacteimu Lingula bicarinata Ku 
PpeAKUMH TCHTaKYJHTaMH, WICHHKAMM KyNpeCcCOKpHHyc HW OCTpakoaMH, NO iy 
HbIM JI. H. Eroposod, B HuxKHHX 13 M XapaKkTepHbIX JIA MOPCOBCKHX CJIOLN 
a B BbIlleseKallu4X — JIM MOCOJIOBCKHX.. . .. . . . . . Momuocts 59% 
K BepXHE€KHBETCKOMY NOABAPYCY OTHeceHa TOMMA Oenie 
KBapleBbIX I€CYaHHKOB MeJIKO- H CpeHeSepHHCTHIX C peAKHMH TpocsolKe 
KOPHUHEBATO-CepIX AaPrHJJIMTOB HM asleBpomMToB, cofepxwamux, 10 A. B. Ve 
BHCOH, KOMIMWI€KC CTapOOCKOJIbCKHX cop. ... . . . . MomuHocts 23% 
B BepxHeM JeBOHe IpHCyTCTByIOT (paHckul u cbaMeHcKHH apycsr. TlepBiy 
paculeHAeTCA Ha TPH NOAbApyca: B HHXKHEM BBbIAeICHHH TbILIMHCKHe, KbIHC® 
CKHe H CapraeBCKHe CJIOH, B CpeqHeM —CeMHJIyKCKHe H B BepXHeM — BOpOHes® 
CKHe H €BJIAHOBCKO-JIMBeHCKHe. 
Tlamuackue COM cnOKeHbI CenbIMH KBapHeBbIMH NecyaHuKail 


MeJIKO-H CpeH€3€pHHCTBIMM C PpeKHMM MpociolkaMH 3eJIeHOBAaTO-CepbIx auiel 
POJMTOB HW aprusIMTOB, cofepxkamux, no A. B. Jlesucou, nawmickui Komi 
wleke cnop a fie! va? Sts le Qe Monynocts 126 | 
KbIHOBCKHe CAO No_pasqenenbt Ha Tpu nayku. Huxunaa naa | 
CIOAKEHA YepeOBAHHEM SeJICHOBATO-CepbIX APFHJJIMTOB H AJICBPOHTOB C [BYTM 
MpOCMOHKaMH TIMHHCTOrO M3BecTHAKa c chayHoH Megaphyllum paschien\ij 
Soshk., Cyrtospirifer ex gr. murchisonianus Vern., Striatoproductus serice| 
Buch., Lyriopecten cf. ingriae Vern . . ...... . . Momuocrs 24h 
CpequaAst Mauka COCTOHT H3 TEMHO- H 3eIeEHOBATO-CepbIX TOHKOMIMTYATEIX af 
THJIMTOB C MaccoH MeIKHX TemewMno_, ompeyenenuprx B. A. IIpoxocpbesBui 
kak Pterochaenie fragilis Hall, Ontaria sp., Paracardium doris Hall, Glyptt} 
cardia speciosa Hall. Berpeyatorca TaxxKe TeHTaKYAUTHI, OpTOWepaTHTE! U1, If 
anny C. H. Haymosoii, A. B. Jlesucon u M. C. Tununott —KommseKc KbIHO 1 
CKHX CHOp . Sy phon Sa a ae Ma . Momocre 103 
BepxXHad Mauka cox%KeHa PIMHMCTHIMA MepresaiMH TeMHO- 4 3eeHOBaTT 
C€pbIMH TOHKOMMMTIATHIMH C TOHKAMH MpOCOHKaMH M3BeCTHAKA, Cc (tbayHor n 
poOxeHHH peqKux Opaxuonoy Camarotoechia aldoga Nal., C. strugi Nal., A 
rypa velikaya Nal., At. uralica Nal., nrepomog u ocrpakog, 110 3aKJIIOUCHH 
E. H. Monenosoi, npeumymjecrseuno BepxHemurpoBcKUXx pH HasHuMH HHKHF 
uyurpopcKux: Mica elegans Pol., Cavellinella batalinae Zasp., Acratia long# 
Zasp. Buregia aff. egorovi Pol., Pzeudonollina rotundata Pol. | 
Cnopbi 3qecb, no JaHHbim C. H. Haymosoli, xapakrepHble Jia KbIHOBCKY 
cnoes, a 10 M. C. Tununoli —yna capraesckux. Jlannaa mayKa oTHecer}, 
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$BIHOBCKHM CJI0SIM YCJIOBHO, TaK KaK KOMIVI€KC Crop H (payHbI B Heli cmewaHubrti 
Ha CONOCTAaBJIAeCTCA C IyrypOBCKHMH CosMH TaTapuu (3) . . Momnocrs 70 M 
fe apraeBCKHe CWO CHOKEHbI M3BeCTHAKAMM KOPHUHeBATO-cepLIMH 
(>SMTYMUMHOSHBIM 3allaXOM, IIsTHHCTHIMH, HepaBHOMepHo ramuuerbiMn A JONOMH- 
3MPpOBaHHBIMH, JOXHO-KOHIVIOMepaTOBHAHbIMH, C THe3s,aMH HM Mpocsoamu 
ruimutos. M3 dayubt onpeyenenbr Ladogia simensis Mark., Hypothyridina 
lva Mark., Anatrypa timanica Mark., Lamellispirifer novosibiricus Toll, 
ef. muralis Vern., ocrpaxogbi: Entomis paraparchites Pol., Ent. scabrosa 
irdia pseudomagna St.et Henz. . ..... ae Momunocts 90 m 
CeMusykKCKHe COM MO3Apasqenenbl Ha TpH MayKku. Huxkusaa maq- 
| COKEHA 3€CHOBATO-CepbIMH aprHJWHTaMH U MepressAMH Cc NpocmoaMn 6pa- 
{ONOJOBbIX H3BECTHAKOB, YaCTO MepeXOAMHX B pakyuWHAKH. B nwKHUX 15 M 
(Tb MIpOCOH MTepOMOAOBbIX OHTYMHHOSHBIX H3BECTHAKOB H PVIMHUCTO-OHTYMH- 
ere Corancen > Jj SOO RONEN. Bas, BNNreE Momuocrs 65 m 
| B cpeqiieH mauke pa3BuTbl H3BECTHAKH TeMHOCEpble, PIMHHCTHIe, s02%KHO- 
WoHTIOMepaTOBHAHbIe, C MpOcOAMM Mepreneli H apruwHToB. Xapakrepubt u3- 
WCTHAKM KPMHOMAHO-OpaxHonoJOBble, HO Mpeobafawor KOpavIOBbIe, cojep- 
@auue, mo yannpm B. C. Coxonopa u H. A. Cnaccxoro culexyrouyHe (popMBr: 
shliiteria costetskae Soshk., Tabulophyllum longiseptatum Bulv., Alveolites 
»., Neostringophyllum modicum (Smith)., Phillipsastrea thomasi (Straenb.). 
3 Opaxuonoy B OOeHxX MayKax BcTpeyeHbi: Lingula punctata Hall, Cyrtina 
pmarlii Bouchard, Cyrtospirifer ex gr. diskeunctus Sow., Cyr. tenticulum Vern., 
tropheodonta cf. latissima Quend. St., dutertrii Murch., Chonetipustula petini 
al., Adolfia zickzack Roem., Anathyris helmerseni Buch, Buchiola retro- 
$riata Buch. Octpakoypl HwKHeEH Hu cpeqHel nayex, no E. H. [lonenosoii, cme- 
janubie. Mmerorca cbopMbl MCHJLIMCKHX, CHPOYOHCKHX, YaCTHYHO CeMHIYKCKHX 
B BepXy BOPOHEKCKHX CHOGCB. . . we ee . MomHoctb 62 M 
| Bepxusaa Mauka C102KeHa CBETJIBIMH H3BECTHAKAMH, B OCHOBaHHH TroulyOoBaTo- 
#2pbIMH, MpaMOPOBHHbIMH, MeKOOpaxnonoyoBbimMH c Atrypa_ tubaecostata 
waeck., Gypidula biplicata Schnur., Athyris sp., Theodossia sp., Bbme u3Be- 
(THAKAMH WM JONOMHTAMH C CHJIbHO MepeKPHCTaJIM30BaHHbIMH CTpOMaTONOpaMu 
{ Kopainamu. PyKopoqauel (bayHbl B STOM YaCTH paspesa HET, a MOTOMY OHA 
} CEMHJIYKCKUM CJIOAM OTHeCeHa yCIOBHO. . ... . . . . . . Momtuocra 25 m 
BopowexXcKHe COHN CHOKEHbI H3BECTHAKAMH H OJIOMHTAMH CBET- 
“0- H KOPHYHEBATO-CepbIMH, MeCTAMH JIOXKHOKOHIVIOMepaTOBHAHBIMH, CTHJIO- 
ATUSHPOBaHHbIMH, MIPpCMMYLLeCTBeHHO CTPOMATOMOPOBO-KOpaJIOBbIMH, B HYDK- 
€ll YaCTH C IIpOCOAMH aprHHTOB, a B cpeqHeli c MpocsoeM yraMcTo-rMHU- 
Toro cjlaHia, cosepxamero, no C. H. HaymMosol, Boponexckue copbl, a 10 
A. C. Tuauuoii,—netunckue. Crpomatonopp, no B. H. Padununy, 3yecb 
meyroue: Amphipora patokensis var. minor Riab., Clathrodiction kata- 
rense Jav., Actinostroma clathratum Nich. HW3 kopaanoB  onpeyesensi: 
[hegostegites ex gr. bouchardi (Mich.), Aulacophyllum cf. ornatum 
soshk., Aulopora cf. verticellata Sok., Schliiteria fascicularis Soshk., 
mericopora. sprl.V kee . hae Pel ty ent . MoutHoctb ctoeB 85 M 

EpnaHoBCKO-THBEHCKHE CJ OH CJOKECHbI KOPHYHEBATO- H *Kes- 
OBATO-CepbIMH H3BECTHAKAMH H JOJIOMATaMH, JeTpHTYCOBbIMH cbopamuHHdepo- 
IMM, MECTAMH OpeKYHEBHHbIMM, B OCHOBAHHH C YaCTBIMH KoOpavlaMH, ompe- 
eneuupimu B. C. CokomosbimM Kak Syringopora fragilis Sok., M CTpoMaTomopaMH 
tromatopora cudebensis Riab., St. cf. undata Riab. B cpequeH yacru c kpyn- 
‘ima Theodossia evlanensis var. voronensis Nal., a B BepxHelt yactu c Theo- 
ossia livnensis Nal. 4 peqkumu amumopamu. . . . « : - MomtocTp 83 M. 

MamMeHCKHH APYC MpescTaBAeH OMHOPOAHOH TOMMEH PIMHHCTHIX 
OJIOMUTOB, IpeHMYeCTBeEHHO KOPHUHEBATO-CepbIX OHTYMHHOSHBIX H CepbIx 
ATHUCTHIX C TIPHMa3KaMH YIJIHCTO-rIMHUCTOPO BelecTBa, YepeyIOMAXcA C aH- 
HJIPHTAaMH, COCTABJIAIOWHMH JO 21%. V3 cbayHpr OTMeeHBI ae 
Ber iononel ABUSE ORR. AS RR ee PE MomHoctb 285 M 

Touma nepekpbita 1a4koll B7 MOpeKYHeBHAHBIX H3BECTHAKOB, MeCTAMH C MacC- 
oli Astartesocialis Eichw., oTHeCeHHbIX K O3€PCKO-XOBaHCKHM CJIOSIM H YCJIOBHO 
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BKJIOUCHHBIX B TYpHelickH apyc. Baume sameraeT Mauka B 4 M MH3BeCTHA 
¢ MuKpotbayHol MawleBCKHX CJI0eB, MepeKpbIBalolaAcA C MepepbIBOM Hecue 
PIMHUCTHIMH TOpoaMH ACHONOIAHCKOrO MOAbApyca BHsed. 
Oco6eHHOCTH ONHCaHHOrO pa3spesa COBeETCKOrO JeBOHA CBOAATCA K CEM 
memy. JleBoH y CopeTcKa HMeeT MepeXofHbI XapakTep OT Pa3spe3OB BOC 
Boaro-YpambcKolt O6acTH K paspe3aM WeHTpabHbIX OOacTei PyccKou My 
(popmpr (°, °). CpeqHeqeBoHCKHe OTIOKEHHA TAPOTCIOT K HEHTPAaJIbHBIM paspes 
B nukuedpaHcKoM Nos bApyce BbIAeMAIOTCA THIMYHBIC WalHHCKHe H KbIHOBC| 
CJIOH, COOTBETCTBYIONIMe HH KHELWLMTHPOBCKHM, MW CapraeBCKHe, COOTBETCTB} 
We BepXHeIMrpoBcKHM. OTJeuIbHbIe 1a4¥KH MOpok B HUX MO AHTOMOrHVeCKe 
cocTaBy H (payHe HCKJIOUHTEIbHO CXOHbI KaK C paspe3aMH BOCTOUHEIX, Tak H Lil 
TPaJIbHbIxX OOMacTeH. Oco6eHHOCTbIO KbIHOBCKHX CJIO€B ABJIA€TCH HaJHUHe Mc 
HOW WadKH MEJIKONeeCUMNOAHbIX AprHJJIMTOB MH WauKH MepreseH co cMemaHi 
(bayHoll H cNopaMH KbIHOBCKHX JIM HMXKHEIMPpOBCKHX MW BepXHeIHrpoBc 
CJIO€B H YCJIOBHO OTHECEHHBIX K TepBbIM. CpejHe- H BepXHedpaHCKHe OTMOMKeHM 
3aMeTHO OTJIMUAIOTCA OT OMHOBOSPACTHbIX OTJIOXKCHHH BOCTOUHLIX pa3spe30By 
UMeIOT OOJIbIUOe CXOJCTBO C pa3pe3aMH WeHTPaJIbHbIX paHoHoB. B cpequedpayy 
CKOM IOJ{bApyce OTCYTCTBYIOT JOMAHHKOBBbIe CJIOH, THIHYHO PasBHTble B Gy 
*KalMx paspe3sax Tatapuu u B Boxraax, XOTA B OCHOBaHHH HW HMeIOTCA ni 
COM OMTYMHHOSHBIX H3BECTHAKOB HW CJaHWeB THMHYHOrO JOMAaHHKOBOrO THI 
Hwxkuaa nauka cpequeppaucKoro NOAbApyca MOXKET CONOCTABJIATECA C PYKY. 
CKMMH CJIOAMH (4). CpeqHad Nauka, CIOMKeHHAA OPeCKYHEBHHbIMH H3BECTHAKaM 
UMCCT 3HAYHTeJIbHOe CXOACTBO C MCHAbIMCKHMH CJIOAMH BOCTOKA, HO OTMMYAeTO’ 
B OCHOBHOM, ipeoOayaHHeM KopaJJIOBbIX pa3HocTeH. BepxHaa mauka Ha & 
cTOKe aHasloroB He HMeerT. 
Ouse B BOPOHEXKCKHX COAX CopeTCKa CTPOMATONOPOBbIX H KOPaJIJIOBbIX 
BeCTHAKOB OTJMYaeT HX OT OMHOBOSPaCTHbIX ACKBIHCKHX CJIOCB BOCTOUHBIX pa 
pesos. Hanmuve pudoreHubixX KopaJJIOBbIX H CTPOMATOMOPOBbIX H3BECTHAKOB 
BepXHe- HW cpefHepaHcKuX OTOReHHAX BOOOMIE ABIACTCA OHO U3 chauam 
HbIX OCOOCHHOCTEH OMMCbIBAeMOrO Paspesa, CONMKarIOWel ero Cc paspesom y “| 
TeJIbHMYA. 
Pes3ko BbiJlemseTcH paspes eBoHa CoBeTcKa cBoel OrpoMHOli MOLHOCTBbE, 
paBHolt 1315 M u Mpepbimiatonjeli MOMLHOCTH H3BeCTHbIX BOJIH3H paspe3oB eBone 
y Korembunya u Kusuepa na p. Barxe nouTu B 3 pasa, OnuxKalmMe pasped 
cepepa Tatapuu Ha KpacHoscko-KykmopcKom BbicTyne (pyHamenta B 2!/2 pay 
H paspe3bl K toro-sanayy or Copetcka, y Kasakaapa u Pournu B 11/2 pasa ( 
Bowpliant MOWHOCTb AeBOHa USBECTHA K HaCTOSINeMy BP€MeHH K CeBePpO-BOCTOK 
ot Copetcka y Bomwran (°, 7), re BCKpbITad YacTb ero, MOUTH JO HH3O0B MaluHy) 


XOBCKOM ITOAHATHM, Pe NO KPOBIH STHX MeCYaHHKOB Oa JocTuraeT 1055 M, uj] 
toro-sanajly, y c. ypru B Tarapuu, rga ona papa 1070 m. Yeennuenne Mom 
CTH IPOHCXOJUT 10 BCEM FOPH30HTAaM, HO OCOGCHHO HHTEHCHBHO 3a CUeT KUBETCK 
HW HeDKHe*pPaHCKHX OTIOMeHUH. 


cKa K ceBepy K ycTbio p. Uenup uc. Bomwranb uv kK toro-3anay K c. Iypreq 
IIporu6 6b 3anoxKeH Bo BHaqHHe KpHCTaIH4GecKoro (byHamMeuta B Cc : 


3 B Bepxuem Jepoue. B Konue AeBOHCKOrO NepHosa WAH B Hayae HW KHeKa- 
THOYTOJIbHOH SOX paccMaTpiBaeMasd TeppuTOPHA HCHbITaNa Peskul NoAbeM, 
ye3yNIbTATe KOTOPOrO Obl pasMbiTH (KoreapHny (7), Bowkrabl) HH coxpa- 
@ivich B He3HaYHTeNbHOM MouHOocTH (CoBeTcK) ocaqkKH TypHelicKoro Beka. 


i Ueutpanbyaat Hay4HO-ncclesqoBaTelbcKaA Tocrynuao 
=| snadopatopua o6bexnHenun Monoropnepthb 7 II 1956 
; r. MowoToB 


“ 
LWHMTHPOBAHHAS JIMTEPATYPA 


7A. A. Bakupos, Coops. Bonpocst pasBeaku uw oOniuH Hera u_ rasa, 1954. 
i. M. Bupuua,, HemknekaMenHoyrobHble OTMOXKeCHHA WeHTpaswbHOH actu Mockos- 
@>H cuneksuspl, 1953. ° JTenon Pycckot nuardopmpl, C6opx. BHHMIPH, 1953. * A. YH. JI a- 
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B. A. HAKOJIAEB 


K CTPATHTPA®HH XO3APCKHX OTJIOKKEHHH HM)KHETO 
NOBOJDKb A 


(I1 pedcmasaexno akademukom H. M. Cmpaxobum 30 I 1956) 


XosapcKHe OTOMKeHUA, HMCIOUIHe BECbMa INMpOKOe PaclipocTpaHeHue B Nf 
jenax CepepHoro [Ipuxacnua, 43qaBHa MpMBJeKaH K ceOe BHHMaHHe MHOri 
uceeqosaTenel. Upesppyaivoe dalwasmbHoe pasHooOpa3sve UX TMOcJYy*KH 
TOBONOM JWIA BbIJeeHHA B XO3apCKOH Toe pAa CIOeB, TOPH3OHTOB H CBRE! 
Cpe KOTOPbIX, MOMHMO MOPCKHX KaCHHHCKHX OOpasoBaHHl, OblIM yCTaHOBIe 
KOCOXKCKHE, ATeIbCKHe, YEPHOAPCKHe, HTHJIbCKHeE H Jp. 

ByfAyua B3auMHO 3aMeUlaeMbl B paspe3aX Xo8apa Pa3sJIMUHBIX palioHoB Hu 
Hero [loBomKbaA, OHH, pasyMeeTCA, He MOTYT ObITb NOJIOX%KEHbI B OCHOBY CTpay 
rpaduyeckoro pacwieHeHHa Tol. B pesymbTaTe OOUIMPHbIX H3bICKAaHHH Tl 
CMeQHAX JET ObIIH YCTAHOBJCHbI JIHUIb Ba XO3APCKHX TOPH3OHTAa, HMerOLy 
cTpaTurpaduyeckoe 3HaveHHe, — HWKHH uM BepxHuli (°). 

Co6paHublit HaMH MaTepHaJl No YeTBepTHYHOH reomoruH Bosmro-AxTy6uHCK 
AOJHMHbI, CapmuucKoH HH3MeHHOoCTH UM UepHbIM 3€MJIAM MO3BOJIAeT BbICKA3aTb p) 
coodpaxkeHHli Mo yKa3aHHOMy Bompocy. \i 

B oTMeyeHHbIX paHouax Oomee WMpoKoe pacipocTpaHeHHe WMeIOT HV KH 
xosapckue oTJo*KeHHA. IloscemecTHo OpocaeTca B ria3a HX HCKJIOUHTeJIbH 
(pauvasbHad H“3sMeHuHBocTb. Ilo AomHHe Huxxuet Bomru, NOMMMO CHHIHJIbCK 
CNOCB, NPeACTABIAIOWHX O8eCPHO-OOJOTHbIC H JIMMAHHbIe ocaqKH TepBol da 
HM KHEXO3aPCKOM TpancrpeccHl, HWKHEXs3apCKaA Tovillla B OCHOBHOM pefcTa 
JleHa IBYMA (Ppal\MasIbHbIMH KOMMIeKcaMH. B nepBoM mpeobsaawT MecuaHBble OT. 
XKCHHA JCIbTOBO-MOPCKOrO THA, AOBOMbHO rpyOble, KoCcocsONCTHIe, Hepes 
B M300HJMM CofepxKalllve CMeIMaHHY!O MpeCCHOBOAHO-MOpCcKyW (payHy MOJWIOCK 
(Didacna pallasi Prav., D. subpyramidata Prav., D. subartemiana Pra 
D. paracrassa Prav., D. subcrassa Prav., Monodacna edentula Pall., Dreiss 
sia caspia Eichw., Dr. pontocaspia Nal., Corbicula fluminalis Muhl., Lit 
glypnus naticoides Fer., Pisidium amnicum Miill., Sphaerium rivicola Lam 
Valvata sp., Unio sp., Viviparussp. u 4p.*) u KocTHbIe OcTaTKH Me@KONMTAIOUIE} 
Xo3apcKoro KoMMIeKca. OHH MoACTHMAIOTCA, a HeEpeKO 3amellaloTcs B TOpH30) 
TaJIbHOM HalpaBJIeHHH OOPpasoBaHHAMH BToOporo (ballvasbHoro KomusieKca -| 
MeCYaHO-TVIMHUCTHIMH, TOPH3OHTaJIbHO- HM CTpy¥aTOCJIOHCTHIMH, JIMMaHHOMO4 
ckoro HM MpvOpexHoro xapaKTepa c (ayHoli MowOCKOB Toro xe HYKH} 
xosapckoro THMa, HO MpeHMyllecTBeHHO MopcKolH (Didacna pallasi.Pra 
D. subpyramidata Prav., Dreissensia pontocaspia Nal. u yp.). 

HauwHas of pationa c. Ceporma3soBKH, BBepxX NO JomHHe Bonro-AxTyG} 
ONMCAaHHbIe HHPKHEXO38APCKHE CJIOW MPOCJeXUBAIOTCA B MOMABJIAIOULEM GOJIbIUIHA 
CTBe OOHAKEHHH Ha JIEBOM Gepery Jo c. BaayquMuposkH, Ha mpaBom — Jo c. Uegf 
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* OnpeqeneHua (ayHbl MoAMOCKOB MpOHsBeseHbI NO HaluM c6opam A. T. 36epaunpin 
KOTOPOMy aBTOP BbIpaKaeT CBOIO GoNbIy10 OrarogapHocrD. | 
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g Spa. Bomme mo qouHHe B ee KOPCHHBIX oOOpbIBax J\€JIbTOBO-MOpcKHe (pa- 

#4 HiKHerO Xosapa Co CMelmaHHOli (bayHolt HaWHHaIoT 3aMelaTbes! OOpasoBa- 

PIM aJJOBHAaIBHOrO XapakTepa C YHCTO MpeCHOBOAHOM PayHol MOwOCKOB, 

PPACTABAAIONMMH Tak HaSbIBaeMble YepHOAPCKHE CoH. OuveBuHO, Tp ABH- 

}HHM B YKa3aHHOM HallpaBJIeHHH MbI HMeeM JeJ10 C MOCTeNeHHBIM NepeXoOM OT 
aOpexKHO-MOpCKOH M JebTOBOH OOMACTH K HH3OBbIM YaCTAM JOMIMHbI HWDKHe- 

(3apckoH Bourn. 

Uo xe KacaeTca BepxHexosapcKoro amoBud Hmxueli Bosrn, To on 3a- 
$maer copeplmeHHo HHOe NomOKeHHe B paspe3se JOJIMHbI H BCKPbIBaeT HE B OO- 

PKEHHAX Ce KOPCHHBIX OeperoB, a MO COBPeMEHHbIM aJIIOBHEM BOJITO-aXxTY- 
|HCKOM MOMMBI, BBINOJIHAA NepeyryOseHHy!O YacTb ApeBHell JOJIMHEI. 

Kone HWKHEXO3APCKOPO BPEMCHH O8HAMEHOBAJICA BECbMa TvLyOOKOli perpec- 

€H KaCIMMCKHX BOJ, BbISBaBIIeH 3HayHTeMbHoOe BpesaHHe Hmwxunelt Bosru. 
HOcMeOBaBlaH 3aTeEM BepXHeXos8apcKand HHTpeccHA, BHAHMO, He BbIXo\uJa 

TipeeuIbl KOPCHHbIX CKJIOHOB ee ruiyOoKOH JouHHbI BEE cc. EnoraesBkKa — 

Sapadan. 

Mopckoi H JeJIbTOBO-aJIMIOBHaJIbHbIM BEpXHHH XO3ap BCKpbIBaeTCA OypeHHeM 

} HUSOBbAX Bomro-AxTyOuHCKoH JOJIMHbI HW mpHexkanyux palionax Uepnpix 

UMevIb. OH IpecTaBsieH MpeHMyeCTBeHO KPYMHO- H cpeHe3epHHCTHIMH KBap- 

BbIMH TleCKaMH, C KPeMHEBOM raJIbKOH HW OOHIHeEM CMeINaHHOH MpecHOBOAHO- 

ypeKol dbayusr (Lithoglyphus naticoides Fer., Viviparus sp., Sphaerium sp., 

#reissensia caspia Eichw., Monodacna edentula Pall., Didacna sp.), HepegqKo 

itToH HM CHJIbHO OKaTaHHoli. BBepx 10 BOuKCKOli JOJIMHeE MOPCKHe H J{@JIbTOBbIe 

HPXHEXosapCKHe OCaKH 3aMeW[alOTCA ONHOBO3PaCTHBIMH aJIJIOBHAaJIbHBIMH OO- 

ASOBAHHAMH, KOTOPbIe€ MOCTHAaIOT COBpeMeHHy!O MOlMMy HM HepByoO Hagnoli- 

(2HHY!IO Teppacy. 

# B Capnuuckol Hu3MeHHOcTH 4 BoctouHom Manpiue mHupoko pacipocTpaHeHbl 
fIOXKEHNA JHMAHHO-O3epHOroO, OOJIOTHOrO H CTapHYNOrO XapakTepa, Ha3BaHHble 
. M. PopekuM HTHIbCKHMH, KOTUpble (pallHaJIbHO 3aMEllLaloT B TOPH30HTAaJIbHOM 

} BEPTHKAIbHOM HallpaBJIeHHAX MOPCKHe, JeJIbTOBbIe H AJJIIOBMaIbHbIe CO 

2pXHero xo3apa. OTO yallje BCerO TOHKOCJIOHCTbIC CYPIMHKH HM PIMHbI cepok 

) TEMHOCePOH OKPaCKH C GOVJIDILIHM KOJIMYECTBOM. PaCTHTEJIBHBIX OCTATKOB H Ipec- 

JOBOAHOK cbayHoH MovJlOCKOB. PopMHpoOBaHHe HTHbCKUX CJIOCB, BeposATHo, 

POHCXOAWIO Ha HH3MCHHBIX 3a0QJIOUCHHBIX paBHuHax CezepHoro IIpukacnua, 

ipHeraBIuHX K OTMEeJIbIM OeperaM BepXHexosapcKoro Mops. B mpouecce mej- 

e€HHOM perpeccHH MocsleHero HaKOIJIeEHHe O3€PHO-GOJIOTHBIX, JIMMAHHBIX H CTa- 

MUHBIX OTJIOKEHHH CTONb Ke YCMeWIHO MOrIO HATH Ha TEPpHTOPHAX, OCBOOOX- 

aBINHXCA H3-0 YPOBHA MOPCKHX Boj. 

K BepXaM XO3apCKOTo Apyca IPHHATO OTHOCHTbh aTeIbcKMe cyrmHHKH Hux- 
ero IlopomxKba. Creyqyet, OHako, 3aMe€THTb, UTO MO aTeIbCKHMH CJIOAMH 
lepeqKO MOHMMAaIOT cyOaspaJbHble OOpasoBaHHA BeCbMa IMMpoKorO BospactT- 
foro Juanasona. JlelicTBuTeIbHO, TaK KaK pa3Mepbl BepXHEXO3apCKOH MOp- 
Kol TpanrcpeccHH OblIH CpaBHHTeIbHO HEBeMKH, OOLIHPHbIe TeppHTopHH Ce- 
sepHoro IIpukacnua B TeyeHHe BCero BepXHeXO3aPCKOFO BPeMEHH JOJNKHI Obl 
yeTABATLCA cywel,, Ha KOTOPO! MOrslO HATH HaKOIJIeHHe KOHTHHEHTAJIbHBIX 
}TIOMKEHHH aTesbcKoro Tuna. OrTcioqa Bo3pacTHbIe PaMKH aTeJIbCKUX CJIOEB 
THX palioHOB He OrpaHMUMBalOTCA TOMbKO BepXaMH XoO3apCKoro sApyca, a 3a- 
<BATbIBAIOT BECb BepXHEXO3APCKHH TOPH3OHT. 
 O umpore Bo3pacTHbIX rpaHH, aTebCKHX OOPa3s0BaHUl CBUACTeMLCTBYIOT 
Je3yJIbTATbI UX MaseoOoTaHHYeCKOrO U3yYYeHMA, KOTOPbIe WIA PasMHUHbIX Wa- 
Teli aTeCJIbCKOM TOJIIMH WOKa3bIBaIOT BECbMa Pa3HOOOPasHble CHOPOBO-MbIIbUe- 
sb1e crieKTpbl (1). B To »*xKe BpeMA HaXOAKH XOMOMOMOOMBOH, BepXHeNaseoNHTH- 
feckoli (payHbl MJI€CKOMMTAOMNX B yKasaHHbix coax Hukuero TlopomKbs Jaior 
1paBoO CTABHTb BOMpoc 06 OTHECeHHH HEKOTOPOH YacTH aTeMbCKOM TOJIH K XBa- 
IBIHCKOMY Apycy. 

IIpequaraemaix cxema crpaTurpadpuyeckoro pacuseHeHHA Xo38apCKUX OT- 
romenui Hwxuero Ilopomkba ABJIAeCTCA NONbITKOH MOMOHTH K PelUIeHHIO 3a- 
PPOHYTOrO BoMpoca ¢ H3s02%KeHHBIX BbIINe NosHuAMH. IIpu ee cocraBsenun ObIJI 
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Taomuna 
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@ayuanbuble KOM- @ayHa MJIeKONHTAa!0- Taneo6oTaHaat 
ToprsouTH ene Ms @PayHa MOJVJIOCKOB UJMX WH apxeouornu4. capakTepaca 
ocTaTK# 
Bepxue-| Mopcxne, etb-| Didacna ex gr.| MyctTbepcKaa Crenuble 
xo3ap- | TOBbIe, asmmOBMasb-| crassa’ Eichw., D.| KybTypa_  Nasteo- (OpEl. 
ckHit |uble, | mumaHHble,|Surachanica And-|aura. I[lo3quemy- CmeniaHusiel) 
o3epHO-OouOTHbIe HW} rus. H Ap. CTbepCKHH HM xosap- (sO pl. 
CTapHuHble (HTHJIb- cK (YaCTHYHO Tle- Jlecuble d1opy 
cKHe), cyOa9paJb- peorTs02KeHHEIH) Crenupie || 
HbIe (UACTb aTeJIb- sbayHucTHuecKHe (blo pbI q 
CKHX CJIOEB). CHJIb- KOMIJI€KCBI 
HbIM Ppa3MbIB 
Hynkue- Mopckue, emb-| Didacna pallasi] Xosapcxuh day- CmeulaHuble » 
xosap- |ToBO- wu sumanHo-|Prav., D. subpy-|HucTHuecKHH KOM- (plopbt. q 
ckHi | MopcKHe (kocox-|ramidata Prav., D.| nmexc c 9eMeHTaMH Jlecuble (p10 he 
cKve), aJIMIOBHasIb- |} Subartemiana Prav., | THpacnombcKOrO iy 


HbIe (YepHOAPCKHe), 
O3epHO-6oOJIOTHBIe HU 


Dreissensia ponto- 
caspia Nal. u op. 


KOMIIWIeKca B OCHO- 
BaHHH TOpH3oHTa 


JIMMaHHble (CHHTHJIb- 
ckHe), cyOadpasib- 
ble. PasmpiB 


HCNOJIbSOBaHbI MaJIEOHTOJOrH4ecKHe MH apxXeowlorHyecKHe MaTepHaJbl H3 pH 
ucrouHHkos (1°, *) (ra6a. 1). 

Ilocrynuao 
27 XII 1955 


MockoscKul rocyfapcTBeHHbli yHUBepCuTeT 
um, M. B. JIomonocoBa 
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Jloxnagn Arkagemuu nayr CCCP 
1956. Tom 109, N 1 


<j PEOJOVH A 


i. B. PbhDKHKOB 


O PASBHTHH JEMPECCHOHHOM BOPOHKH B KAPCTOBbIX 
OBJIACT AX 


(I] pedcmasreno axademukom J. B. Haauskunotm 28 I 1956) 


) Bonpocbi paspuTua JempeccHoHHoli BOpOHKH B KapCTOBBIX OGwJacTAX HMe- 
* OoIbUIOe HaydHoe U MIpakTHYeCKOe SHAYeHHe JIA paspewleHuA psAya Bax- 
}iX BOMpocoB HapoHoro xo3salicTBa Re IWaXTHO€ CTPOHTeJIb- 
BO H Up.). 

Hexkoropbie HccieqoBpaTesH CYHTAaIOT, YTO eMpeccHOHHad BOpoHKa, oOpa- 
TOUaAcA B KapCTOBbIX OOAaCTAX, He OrpaHHYMBaeTcA MMOMalbO paciipoctpa- 
(HHA M3BECTHAKOB HJIM ApyrHX KapcTyioulMxcA Mopos, a pacmpoctpausaetca 
PH COOTBETCTBYIONCM CHH2KeHHH YpoBHel NOA3eMHBIX BO, B MeCTax BOAo3abopa) 
3a Tipeyesbl KapcToBou oOsacTu. Kapcroppie BoJbl, 10 HX IpeAcTaBeHHaM, 
McTYNaior B HeKapcTyrioulvecaA NoOposbl B Bue PUMbTPaNHOHHEIX MOTOKOB HU 
MecTe C BOJaMM TPeLIMHOBATHIX H OOJIOMOUHBIX NOPOX ABMKYTCA B HanpaBse- 
uM OOMero cTOKa JaHHoro paloHa K MecTaM CBOHX pasrpy3oK. IIpu sToM cuH- 
4€TCH, UTO MECTA Pa3rpy30K KaPCTOBbIX BO OObIMHO paciosaralwTcea 3a mpese- 
iaMH KapcTOBOH oOacTH. 

~ OjHako, Kak 10Ka3auH paOorbi aBTopa (1) 10 H3yYeHHIO eCTECTBEHHbIX rHj- 
OreosoruyecKHX YCOBHH KapCTOBbIX O6sacTeH H ocoOeHHO pa6oTnl CeBepo- 
| §pambcKolt GoKcHTOBOoH 9kcrequuMH (CY BQ) u Ypaapexoro pusmana AH CCCP 
iY DAH) ro M3YYeHHIO TOBeAeHHA JIeMpeCCHOHHOM BOPOHKH B H3BeCcTHAKAaX Cee 
lepoypaubcKoli OOKCHTOHOCHOH MOJOChI KapcToBble OO/aCTH, HMeIOUIHe B ecTe- 
VTBCHHbIX YCJIOBHAX CBOM CaMOCTOATEJIbHbIM THAporeosorHyeckHl pexKuM, 
}OXpaHAIOT ero H B HapyllieHHbIX yCJOBHAX. 

) B ecrecTsBeHHbIX YCIOBHAX B H3BECTHAKAX, CCH OHH JOCTATOUHO UHCTHI HM 
jie colepxkaT Mpocu0eB HIM TayeK TeppHreHHbIX NOpos, pasBuBaeTcs eq MHBIH 
W[paBsMYecKH CBA3ZAHHbIi BOJOHOCHbIM TOPH3OHT KapCTOBbIX BO/, KOTOPbIH 
MeeT CBOM cHenMpuyeckue YCNOBHA TIMTaHMA, CTOKA HM pasrpyskH (puc. 1). 
| MeWMputHOCTb 93THX YCJOBMH BbIpaxKaeTCA MpexKe BCero B TOM, YTO MOBepXx- 
Hocrupiii CToK B KapCTOBbIX O6acTAX MOUTH MoMHOCTbIO oTcyTcrByeT. [loHaTHe 
|MO,yIb cCTOKa>» B CBA3H C 3THM JIA KapcToBbIxX o6wlacTeH TepxeT CBO 
HOBITHBIL CMbICJI H ABJIAeTCA CPHKTHBHBIM. KapcTosble oOacTH, B CMbICJIe xXa- 
}akTepHcTHKH CTOKOBOrO PeXKHMA, ABJIAIOTCA THAPOMOTHYECKMMH aAHOMAJIMAMH. 
Hanpapaenue o6mlero perMolambHoro CTOKa, XapakTepHoe AIA AaHHoro pau- 
bHa, B HHX pesKO H3MCHAeTCA. 

BeneqcTBHe yKa3aHHbIX OCOOeHHOCTelt MOA3CMHbIe BOYbI KaPCTOBbIX OOWIa- 
sTeli He nepexoJAT B HeKapcTyoMlMecsd Moposbl (B Bue (pHJIbTpalMOHHBIX MOTO- 
\xoB WIM KaKk-IM60 MHaye), a HallpaBJIAIOTCH K Me€CTaM CBOHX pa3rpy30oK — 
Sasncam cToKa, pactouaraloljuMca B MpeeliaxX caMHX KapCTOBbIxX oOsacTeH. 
|Kapcrosbie 06.1acTH MOXYHHAIOTCA B OTHOWICHHH CTOKa OKpy2KalOllMM HX HeKap- 
leTOBbIM OGACTAM; HO 3TO HOAYHHEHHE OCYINCCTBIACTCA TOJbKO Yepes Tlocped- 
lcTBO TaBHbIX 6a3HCOB, KOTOPbIMH aBuIAoTca (1) JomUHbI HanOomee rryOOKO 
|BpesaHHbIX peK, Mepef| UX BEIXOJOM B 3OHY. HeKAPCTYIOWMXCA MOpor. Kapcto- 
fBble Bojlbl, BCTpeyan Ha CBOeM IyTH HeKapcTYIOWMecH Moposbl, OTKMOHAIOTCH 
|MMM UM J[BYOKYTCH K riaBHbIM 6a3caM cToKa, re 4 pasrpyxKatorca. IIpu stom 
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HeEOOXOJMMO OTMCTHTb, YTO aK CPaBHUTEJIbHO MaJIOMOM[HbIe, HO Mpociles 
Balolwecd Oe3 paspbIBa CIVJOMIHOCTH CJOeB, nawkt WJIM TOPH3OHTbI HeKapct 
JOMMMXCH MOpON, Kak, HalpHMep, oTJowKeHuA Cl, Cz HW Ap., B YCOBHAX HSI 
CTHAKOBBIX TOM Ypasa, NospasyensioT KapcTosble OOMacTH Ha OTJCJIbH 
TO C CAMOCTOSTCIbHBIM Pe2KHMOM II0J3€MHBIX BOA Ka%Koe (PHC. 2). “Be 
NOASCMHBIX 3aBeC HIM Oapparxkel M0 OTHOMICHHIO K KapPCTOBbIM BoOjaM Urpak 


Za 


YZ LEE} 
() Ea Beas Bs Lo wae LAs Bae 
Pas E76 S87 E==o G36 C7 C7 
Puce. 4 Pue. 2 


Puc. 1. Cxema, noKkasbiBpaioujad YCIOBHA MHTAHHA, CTOKa MW pasrpy3KH MOASeMHBIX BOA B KapCcr)) 
BHIX OOnacTax. 1 — KapcTyloulMecaA NoOposbl — u3BecTHAKH; 2 — HeKapCTylomlMeca NMOpossl 4H 
MeCuaHHKH, CJlaHbl, MOPhUPHTHI; 3 — MasIbIe peUKH, MOMHOCTHIO OTMalollHe CBO CTOK B Kapcr 
BHI’ BOOHOCHBIM ropHs0HT; 4 — PeKH-J[peHbl, YaCTHYHO OTAalolHe CBOH CTOK pH BCTYMIeHH 
B KapcToByl0 oOsacTb; 5 — HallpaBsleHHe perHOHabHOrO cTOKa; 6 — HallpaBuJleHHe cTOKa 
BHYTPHKOHTHHEHTANIbHBIX KAPCTOBbIX OOacTAX; 7 — TwlaBHbIlt Oa3Hc CTOKa KapCTOBbIX- a 


Puc. 2. Cxema, NoKasbiBaloljad MospasfemeHve KapcToBoli oO6lacTH MayuKoli TePPHIeHHBIX MOpai 
Ha [Ba KapCTOBBIX IOJIA C CAMOCTOATCJIDHBIM PC2KHMOM MOJ3EMHBIX BOA KaxWoe. 1 — kapcryroulH)) 
CH Mopofpl; 2 — nekapcryrounecs; 3 — nauk TeppHreHHBIX NoOpos, urpatoulue pow Mom3e 
HBIX 3aBeC HIM Oappaxkei; 4 — HampaBleHHe pervoHabHOrO croka; 5 — HanpaBmenue CTOH! 
B KapCTOBbIX MovItxX; 6 — ryaBHbId Oa3HC CTOKAa KapCTOBBIX BOL; 7 — BepXHee KapcTOBOe MOV) 

8 — HWKHEe KapcToBoe Move 


Kak 9TO ycTaHoBseHo padoramu CYBO u Y@AH, u Taxue HekapOoHaTHBIe otf 
pasoBaHuA, KaK OOKCHTOBbIMT NacT MH MOKPbIBAaIOWIHe ero CBepXy TJIMHHCTbH 
ocaKH. | 

Takum o6pasom, B cumy ocoOeHHocTeli HX WMpPKYJAALWMH, KapcToBble Boy 
H€ TOJIbKO He NlepeXOJAT B HeKAPCTYIOMMeCA MOpOAbl, a HANPOTHB, Ha rpaHull 
C H€KaPCTOBbIMH OOacTAMH OOpasyloT Tepenaybl B yPOBHAX MO3CMHbIX B 
(puc. 3), 4YTo HaGmOAaeTCH B eECTECTBEHHBIX YCJOBHAX BO MHOFHX KapCTOBBb 
oOmactax Ypana u Apyrux paiionos. 

B HapYUWIeCHHBIX YCNOBHAX, KaK 9TO MOKasaHo Ha mpuMepe CeBepoypaupceKa 
KapCTOBOM O6acTH (re WaXTHIM BOJOOTAMBOM OXBayeHa BCA KapcToBad of 
JacTb B WeOM HM 3a JeNpeCCHOHHOH BOPOHKOH BeyTcA cHcTeMaTHyecKHe Hel 
OuOeHHA C COCTaBJICHHEM KapT rHpousorunc), Nepenabl ypoBHeli Ha rpaHHik 
KapCTOBOH oOacTH c HeKapcToBol emje Gomee yBemuuuBariotcs. Io Hpo 
WeHTpasbHoro yyacTka CeBepoypambcKoro OOKCHTOBOrO paliona ua | Map 
Ta 1955 r. on cocraBusm Oonee 50 M (puc. 4), a no mupote 2-ro Hu 3-roceBep 
HBIX YYaCTKOB (re OTMETKH pesbeda HECKOMbKO OovIbUIe, a paccTosHHe jlo B 
AOOTJIMBHBIX YCTAaHOBOK MeHbue) JocTuramu 100 m. | 

Kak BHAHO H3 puc. 4, KpuBaA JeMpeccu B Mpesenax UsBeCTHAKOB NpHo 
peTaeT o¥€Hb MoNorylo (bopMy 0 cpaBHeHHlo C KpHBol Jempeccuu B HeKapcTy 
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Wiuxca Moposkax, Me OHA OTIHYAeTCH OYeEHb OoMbUION KpyTH3HOH. ITlpu stom 
pakTepHO, UTO TPeUIMHHbIe BOJbI yKE B HEOOJbIIOM yaJIeHHH OT KOHTAaKTAa 
WSCCTHAKOB H HEKAPCTYIOUMXCH MOpoOA He pearupylor Ha WaXTHBIt BOROOTIMB. 
) Hanuuve nepenaos B ecTecTBeHHbIX yCIOBHAX H CoXpaHeHve ux B Ha- 
MICHHBIX YCJIOBHAX OOBACHHeTCH CHeWMPHYeCKHMH YCAOBUAMU LupKysa- 
M KapCTOBbIX BO], o6y- 
WOBJCHHbIMH TMOBBILNeHHOH 
HW OHOCHOCTHIO H3BeCcTHSA- 
1B HW CIOCOOHOCTHIONX OJ - 
praTbca Mpoweccam kap- 
; : @uJbTpauuHOHHy!o cno- 
)OHOCTb H3BeCTHAKOB, Kak [> 7 Te Fa=—]5 Fes 
BECTHO, oO4eHb TPYHO lea als Cale Beal ee? 
HipasuTb B BHAe Kosp- 


Puc. 3. Paspes no suHun AB (cm. puc. 2), noKasbiBalonquit 


HiUMeHTOB (pHIbTpauuH. B3aHMHO€ MOMO%KeHHE YPOBHeH KapCTOBbIX BO, B BepXHeM 
)puoOmM2KeHHO, OAHaKo, H HWKHEM KaPpCTOBEIX HOAX H Mepenaybl ypoBuelt Ha 
eK HO ee OIeCHHTb: BeIHUH- TpaHHle KapCcTOBOH OOacTH c HeKapcTOBOH (B ecTeCTBeH- 


i] = HbIX YCJIOBHAX), [ — KapcrTyloulHeca MopoyE 2 — HeKap- 
atv mopanka or 100 M/cyt- CTYIOWHecA NoposE; 3 — TeppHreHHble NOposbl, Mrpato- 
giu Gomee Jo 5 M/cyTKHH me pOMb MOASeMHOK 3aBecbl HIM Oappaxa; 4 —ypoBeHb 
SCHEC. K oahu llHeHnThI Ke TIOMSCMHBIX BO B HeKapcTyloulMxca” Nopofzax; 5 — ypo- 
PMIbTp ann BMeLLalolliX BeHb KapCTOBbIX BO] B BepXHe€M KapCTOBOM TIOJIe; 6 —TO 
jopol B CeBepoypambcKom ame ah 

OKCHTOBOM pavOHe XapaKTepH3yloTcH BeNHYHHAaMH MopsyKa |—2 m/cyTKu. 
TakuM o6pa3om, ACIpeCCHOHHaA BOPOHKa B KapCTOBBbIX oOmacTax IipaKTH- 
lheCKH HE PaclIPOCTPaHAeTcCA B CTOPOHY H€KapCTYHOWUMHXCcH TNOpoy, a OrpabHut- 


aeTcad lpejemaMH KapcToBol oOmacTH. IIpH sTom ocoGeHHO Moore YKJIOHbI 


Ch (ch 163 = 


000 Eee 


=) Qe QW Lo Be Se: 

Puce. 4. Ilepenagz ypoBueli Noxs8eMHbIX BO Ha rpaHHye KapcToBoli oOlacTu 
(cxB. 162) c HeKapcToBoli (cKB. 163), oOpasoBaBliniicad B pe3ybTaTe WaxT- 
Horo BOsOoTMMBa. 1 — TecuaHO-ruIMHUCTbIe OOpasoBaHHa; 2 — u3BeCTHAKH 
cBeTOcepbie, MACCHBHbIc, 3aKapcToBaHHble; 3 — NecuaHHKH H CJaHUBI 
C IpOcoAMH H3BeCTHAKOB; 4 — rHaOMMNHTHI H AHaOasoBble NOpPUpuTHl; 
5 — ypoBeb NOZ3eMHEIX BO B HeKapCTYHMMXCA MOposax MO COCTOAHUIO 

Ha 1 mapta 1955 r.; 6 — ou Ke B H3BeCTHAKAX Ha TY *Ke ary. 


(nopaqKa i<0,01) oOpasyioTcA B YHCTHIX H3BECTHAKAX; B H3BECTHAKAX Xe, 
cojlepKalluX MpocsoH NWecvaHHKOB UM CMaHileB, AeMpeccCHOHHaA BOpOHKa pas3- 
BUBaeCTCA 3HAUHTeJIbHO Ooee 3ATPYAHEHHO (YKJIOHbI IpH STHX YCJOBHAX CO- 
cTapasioT i—0,03 u Oouee). [Ipu cpaBHUTeJIbHO OOJIbIIOM KOJIHYeCTBE TMpOcsoeB 
WecuaHHKOB H CJIAHUeB H3BECTHAKH, TaK K€ KaK H TofaPJAtollee OOVIbIMHH- 
CTBO HeKapcTylolluxca Nopok (TeppHreHHbIX, BYKAHOFeHHbIX, H3BEP2KeHHbIX 
p.), CTaHoBSITcA Mperpafoli Waa pacnpocTpanenns jermpeccHOHHOH BOPOHKH, 

pasBuBaloljeHca B YMCTbIX H3BeECTHAKAX. 
Utro KacaeTcd y¥acTKOB TEKTOHHYeCKHX HapyuwieHHH, MpoXxofAMMx yepes 
o6e 30HbI (KapCcTOByIO H HeKapcTOBYI0), TO OHM B MosaBAIOUeM OOVIbIUNHHCTBE 
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culyyaeB, He BHOCAT CYII€CTBCHHEIX H3MCHEHH B rHAporeosorHyecKHi pexy 
KapCTOBbIX oouacreH. Ilo TeKTOHHYeCCKHM HapyuIeHHAM THMa COPOCoB Kaji 
CTOBbI€ BOJbI MOryT TlocTyMaTb B HeKapcTy!OWHecA MOposbl WH ABUTaTbCA B Hb 
Jlasiblue K MeCTaM CBOMX pa3srpy3OK, HO TOJIbKO B TOM Culyyae, Kora 30Ha Tex 
TOHHYECKOrO HapyuieHHA OOayaeT OCTaTOYHOH BOMOHOCHOCTHIO H Henocpes® 
CTBCHHO CBA3bIBaeTCA C ApeHol (MoMMHOH peKH HH Apyrow KapcToBow oom 
CTbIO), MoryuleH IpHHUMaTb ABUxKyuIHecA BOI. Bo Bcex xe APyrux ciyyas 
TEKTOHHYeCKHE HapylleHHA, KOra OHH 3aTyXalOoT B MpefewaxX HeKapcTyrouAy 
CH MOpO HIM TEPAIOT B HUX CBOW MOBBIIIeCHHY!0 BONOHOCHOCTL, ABJIAIOTCH TOU 
KO JONOJIHHTeIbHBIMA JpeHaMH H KOJWJICEKTOPaMH, COOMpalolWlHMH To,3eMHy 
BOAY H3 HeKapcTYyIOMMXcaA Topo HW TpaHCHopTHpYIOulMMH ee B KapCTOBYIO 
uacTb. JIBHxKeHHe KapCTOBbIX BO Ha OoMbIHX TulyOHHAaX B CTOpOHy oOmler 
perHoHaJIbHOrO CTOKa, NOBHAHMOMY, HMeeTcH (MH ocoOeHHO B curyyaax Oar 
IIpHATHBIX CTPYKTYP),' HO HACTOJIbKO 3aMeJVJICEHHOe, YTO OHO HE BHOCHT CKOJIbKK 
HHOYb CYULECTBCHHBIX H3MeCHeEHHH B THAporeosorHyecKHH pexKUM KapCTOBBl 
o6acTen. 


TopxHo-reooruueckuH MHCTHTYT Tlocrynuso 
Ypanpcexoro dusmuana Axazemun nayK CCCP 24 I 1956 


IMTHPOBAHHAA JIMTEPATYPA 
1. B. PsxuxKos, Tp. TopHo-reon. unct. Ypan. dus. AH CCCP, 21 (1954). 
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Horsage Akagemun nayx CCCP 
1956. Tom 109, Ni 4 


i PEOJIOTHA 


E. ® CTAHKEBHY 


Ob HCTOPHH PA3SBHTHSA THAPOFPA®HYECKON CETH 
CEBEPO-BOCTOKA EBPONEHCKOM 4ACTH CCCP 


(ITpedcmasaexo akademuxom H. M. Cmpaxoseim 12 XII 1855) 


# Hanoonee pacipocrpaveHHoH TouKo 3peHua Ha Bo3pacT ruAporpaduye- 
How cerH cespepo-Bocroka Esponelickoli yactu CCCP sapasetca TouKa 3peHna 
A. UepHosa (*%). On numer: «PesHas ceTb MpaBbIX MPpHTOKOB, OMHCaHHbIx 
Gioro B Bowpmesemenbckolt TyHApe, Havana oOpa3oBbiBaTBCA Mocse 3anou- 
HHUA OTPHUATeIbHbIX (opM peuwbeda (bJOBHO-TIAWHAIbHBIMH OTWIO%KCHAAMH 
M#cmeqHero BIOPMcKoro ovegqeHeHuA». Ha Bepxuelt Tleyope u blapre, no ero 
[eHHIO, «peuHad CeTb Hatasa OOPas0BbIBaTbcA Mocde oTcTyNaHusA BTOporo 
(OPMCKOrO) oleqeHeHHA». Toll *e TOUKH 3peHHa MpuyepxuBaetca I. I. Cod- 
yop (1°), HM. MW. Kpacuos (°), 1O. A. JIupeposcxuit (°), T. A. Jo6pontw6osa 
E. JJ. Courkuna (°) u gp. 

B. B. Jlamaxun (*), KpHTHKyaA NonoxeHua T. A. UepHosa, npeanomaraert, 
PO BO3pacT peyHOH ceTH ONpeeAeTCA KOHILOM MocseqHero oeeHeHuA, 3a- 
aTHBIuero paHoH. : 
~ Ilo qaunpm H. A. Kyanuxa (°), nouru Becb Ileyopckui kpali Obl 3anHT 
YlaMH TpaHcrpeccHpoBaBilero MOMAPHOTO OKeaHa, OCTaBHBIUerO CBOH ocaJ- 
4 Ha OrpoMHOH nuoujagqu. Takum o6pa30M, Bo3pacT peyHoH ceTH H Bo3spacT 
2CKOB, OTJIOMKeHHHIX, NO MHeHHIO H. A. KynmuKa, Mopem, «Ha BCeM IIpocTpaH- 
‘Be oT GeperoB Mops yo Kamckoro Bogopa3yqena onpesemseTca mociequet 
erpeccHeH Mops». 

A. C. OnenpmtTetu ('4) B 1935 r. qua pavoua, npusmeratomero k Bemomy 
ODIO C BOCTOKA, OTMEUAeT, ITO MOPCKHE MEXKJIEAHHKOBbIe OTIIOMKCHUA (Oopeasb- 
OM TpaHcrpeccHH) IpHypouMBaloTcA K JOJIMHAM peK, a GopeadbHan Tpabcrpec- 
aa Hocula xapakTep uurpeccuH. WH. C. OfembuITeHH cuHTaeT, YTO OCHOBHbIe 
OJIMHbI Ob B PIaBHbIX CBOHX YepTaX 3aJIOXKEHbI elle Mepey MOcMeAHUM oe je- 
leHueM. i 

A. JI. 3exxenb (4) BbICKa3a COBepIeHHO HoBy1O TOUKY 3peHua. IIo ero 
HEHHIO «elle JO WepBoro (AA WaHHO TeppUTOpHH) omeeHeHHA, ObITb MOXET, 
TPeTHUHbIM Nepuoy Oblla 3ao*KeHa OCHOBA COBPeMeHHOH THAporpaduyeckou 
erH. Pex Torga uMenH HalpaBeHue, 6H3KOe K MePHJHOHAJIbHOMY, H cTe- 
‘aul TpAMO B Mope. SaTeM, NOAMpy2xKeHHble JIeHHKOM, OHH 3HaYHTebHO H3- 
feHHIH cBoe HampaBaenue. Ilocme oTcrynaHHA seqHHKa peKH CHoBa Halipa- 
‘wuiucb Ha cepep. MU, HakoHell, N03QHe- H YacTbIO MoceMeAHAKOBOe TOAHATHE, 
(POABIABINECCH CHIbHee Ha ceBepe, OOYCIOBHJIO HX COBpeMeHHoe, ToxKe, Mo- 
‘WJMMoMy, HefouIropeyHoe HalipaBseHHe». ITO mpesNomowKenwe He MMeeT HH- 
cakoro oOocHoBaHHa. MmMeromlHeca (akTbI CBUJCTeIbCTBYIOT IpoTHB Hero. Tak, 
TBEPTHUHbIe OTMOXKeCHUA Ha OombueH yacTH nomaqu Bonpuresemempckolt 
‘YHJ[PbI HMeIOT MowlHocTp cBpiue 100 m (°,*°), a coBpeMeHHBI pesmbed) He CooT- 
;eECTBYCT pesbe*y KPOBH KopeHHEIX Hopog. T. A. Lo6pomo6ozau E. JT, Com- 
‘Ha (°) yKa3bIBaloT Ha HeECOBMaeHue PeCUHbIX JOMHH COBPEMEHHBIX PEK C TOHH- 
KeHHAMM LOeXHUKOBOrO pesbeda. Bmecte c 3THM cueyeT OTMETHTH, YTO BO- 
lopasqembl pek YcuHcKoro G6acceHHa WH. peK, TeKYUHX HelocpeCTBeHHO 
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B OK€aH, CJIOXKCHbI YETBEPTHUHbIMH OTOKCHUAMM. 3a HEAOCTATKOM MECTA MBI F) 
IpHBOAMM ApyruX.{oBoLoB MpoTHB npeznosoxenua A. JI. Sexxens. 

B HacToslee BpeMA Y2XKE HAKOMEHO JOBOJbHO COMbIIOe KOMMYECTBO ta 
TOB, MO3BONAIOWIUX BbIACHHTh BOspacT rHAporpaduyeckoll ceTH u penbeda c 
Bepo-BocToka Eppometickoli uacta CCCP. Ha ocHopaHuu COOCTBeHHBIX HCCI 
NOBaHHH MOCeAHUX eT HCTOPHA pasBUTHA THAporpaPpHyecKkou CeTH STOFO Paly 
OHa MHe MpeycTaBneTcaA creqyrouen. 

IIpeqnocmequee (MaKCHMaJIbHoe?) oueeHeHve OCTaBHJIO MOMIHYy!0 TOMI 
TEMHOCePbIX H CHHEBATO-CepbIX BaJIYHHbIX CYIMHKOB (MopeHa), a TakxKe MT 
CKOB BOJHOJIEAHAKOBOrO TponcxomweHua (79,11). MomHocTh Mopok se {HHKOBOW 
KOMIWIeKca Mpesiocmeqwero oeqeHeHua B paiione BopkyTs! jocruraer 100° 
(1°). AKKYMYJIATHBHBIM pebed, CO3qaHHbIM STUM OJIeEeHeHHeM, HE COOTBETCTBE 
Bal pesmbetby KPOBJIM KOPeCHHEIX Nopoy. To xe CaMoe HEOAHOKPaTHO OTMEYA MOE 
W Ist Apyrux, Oomee 10%*KHbIX paioHoB CCCP (?). 

Y Kpasa oTcTyMMBUero JeTHHKa IpesMocsequHero OeeCHEHHA OOpasoBasog 
MHOFO KpYNHbIX H MeJIKHX O3e€P, B KOTOPbIX IWIO OTIOKEHHE JICHTOUHBIX PJM 
W JpyruX, OuIM3KMX K HMM To cocTaBy nopog (8, 14). OsepHbIe KOTJIOBHHbI BIG 
CI€ACTBHH UCNOMb30Baa BOSHHKIUNAA 3aHOBO peuHas ceTb. K MecTam ObIBLIM| 
O3ep IIPHyPOUHBAIOTCA PacIIMPeHHA PeYHEIX JONHH, OTYerO NocmeqHHe UHOP 
HMeIOT UCTKOBHAHbIM XapakrTep. 

K KoHUYy MexJIeqHHKOBOrO BpeMeHH ruAporpapuyeckaA CeTb B OCHOBHOL 
yxKe Obila BbIpaGotana. K Havasy NocmeqHero OeqeHeHUA Ha pekaxX ObIO chop 
MHPOBaHO HE€CKOJIbKO (He MeHee ABYX) aJIJIIOBHaJIbHbIX Teppac. Hanpumep, | 
cpeyHem TeyeHuu p. BopkyTbl MexKJIeAHHKOBbIM aJJIIOBHH MpHHHMaeT yuacTHy 
B culomKenuH II u II] naqnoumenuerx Teppac. Baicora 6posKu II HaqnoimMenHol 
Teppacbl Ha MexKeHHbIM ypoBHeM pekH coctaBasaeT 8—10 M, III Hagnoimennol 
Teppacbl — Jo 24 M. 


( 
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JI€BaTO-HJIMCTBIMH CYIJIMHKaMH, CYNe€CHMH HW MeJIKHMH, YaCTO TJIHHUCTBIMM Te 
CKaMH C PaCTHTeJIbHbIMH OCTaTKaMH H TOHKHMH (B 0,02 m) mpocsoasmu Topda 
{lCpeKPbITHIMH TaJIeCdUHHKAMH HW PasHO38eCPHHCTHIMH TecKaMH C LraJIbKOH, C KOCTA 
MH KPYUHbIX MJICEKONMTAaIOWUX. OOulad MOMLHOCTH asJIOBUA JocTuraeT 15—16 

TI]o WaHHbIM CNOPOBO-IIbIIbUeBLIX AHaIM30B (aHamH3bl MpousBeyenb! P. B 
®ejoposor u IO. M. ComoBKoBoi) 43 Tom anmoBua II] HaqnofimenHol Teppa 
Chl p. CbIp-srH MOXKHO CeaTb BLIBOA, ITO B MOMEHT ero HaKOMNJeHHA TocHoA 
CTBOBAJIM JIeCHble accouwauHH. Obulee KOMHYeCTBO APeBeCHOM MbIJIbIbI KONeS 
JeTca B peqemax 22—37%, IpHyem mpeo6maqaiomel aABIAeTCA MbIIbUAa 6e 
pesbl (Kpynubie (boMbl), cocTaBrsioulaa 72%; Ha BTOPOM MecTe CTOHT TIbIVIbI 
MeIKUX (popM GepesbI—l15—35%; Ha TpeTbeM MIbIWIbya emu —8—20%. Kpo 
Me TOPO, HMe€eTCH HESHAYHTeIbHOe KOJIHYCCTBO MIBIJIbIbI COCHbI MH OJIbXH, a TAKM 
OTMeYe€HO IPHCYTCTBHe TIbWIbIUbI OPexa HM HBbI (CMHHUIHBIE). / 

MexksleqHuKoBbI anmoBui I] HaqmolimMeHHoli Teppacbl HMeeT HesHayHTedb 
HY!0 MOULHOCTbh (3—5 M) H O6bIUHO ObIBAeT MpeAcTAaBeH rayleuUHHKaMH HW MecKOl 
C raIbKoH. B sTHxX «MecdaHo-rpaBeJIMCTbIX» OTIOKEHHAX YACTO BCTpeuaworTes 
NpOCMOH, CLEMCHTHPOBaHHble THAPOOKMCIaMM 2%xee3a U Mapranua T. II. Cop 
poHoB (*°) cuHTaeT STH OTMOKEHHA OSCPHLIMH, CHHXPOHMUHBIMH GopeabHOl 
tpancrpeccuu. I’. A. Uepnos ("*) caasbipaeT UX MpowcxoxeHHe C COBPeEMeHHEI 
MH IIpOleccaMH, BeYIMMM K BbINaeHHIo THAPOOKHCIOB MapraHnia u Kees: 
M3 PC4HbIX HM TPyHTOBbIX Bod. [IpwHypovennocTb BbIMaBIIMX OKMCIOB Mapraui 
K HawOoNee KpyNHOSepHUCTHIM MoposaM, YyacTo OOorallleHHBIM BamyHaMU, 1103 
BOJIACT CUHTATh Oouee BEPOATHBIM IPeAMOMORKeHHE O BOSMOMKHOCTH UX BpINAMe 
HMA Ha MepeKaTax H ObICTpOTOKaX B YCJIOBHAX CHJIbHOM aspauun. Ha Bemayenu 
OuKapOonaTa MapraHla B YCAOBHAX, NOAOOHBIX TOMbKO YTO ONMCAHHbM, yka 
spipaeT A, I’. Berexrtuu (+). 

Tocwequee OJIENCHEHHE, HMEBIICe IIMPOKOe pacnpocTpaHeHve Ha ceBepo-Boc 
Toke Epponelickoi yacru CCCP, nporekasio B HHBIX, 0 cpaBHeHMo c pep 
AYUXMMH, KJIMMATHYCCKHX YCJIOBHAX U ObIIO Apyroro Tuna. JleqHuKOBbI WH 
MpeAiocdeqHero OvJIeMeHeHHA MOCTHTam MowHocTH 1—2 KM, bb OOnaau 
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MHTEbHOM CKOPOCTbIO H MOSTOMY TIPOHSBOAMM OFpOMHYIO S9PoMUpyIoULyio 
KKYMYJIMpytoulyio padoty. Bo Bpema mocieqHero oeqeHeHHA JIeHHK, 
IBHUTeCJIbHO C JIEQHHKOM IIpefAnocuequero ose qeHeHHA, Obl’ MeHeEe MOLLHBIM 
aJIONOABHXKHBIM H IpPOH3BORMJI HESHAYHTeIbHYIO IPOMUPYIOMLY!O HW aKKy- 
Hpytoulyio padotry. B cBa3H c 3THM HHKAKMX MpHHUMMMaIbHO HOBbIX H3- 
JHU B pembe*e, B OCHOBHOM CChopMUpoBaBIIeEMCA B MeXKJIEHUKOBOe BPeMs, 
Npousoui0. OObl4HO MopeHa TocseqHero oseeHeHHA UMeeT HesHauHTesb- 
© MOWHOCTh —B 1—2 yo 5—7 Mo (7°) u nexuT maameo6pasHo. Ona acto 
CKaeTCA B JOJIMHbI peK, re NOKppiBaer amoBUit II] Haymolimenuoli Teppa- 
WM MpHHHMaeT yuacTHe B CAOmKeHHM II HaqnoMMeHHOH Teppacbl (sexKHT Ha 
€QHHKOBBIX aJIJNOBHaJIbHbIX TaJieYHHKaX MH MPHKPbIBaeTCH Mo3QHe- HIM 
€JIEQHHKOBbIM CYMeCYaHbIM aJJIOBHeM). Muorya oHa MpocTexKuBaeTCH HWKe 
TIOMOPUX CKOHAX QOH KPYMHbIX pyubeB. 

BoAHOseHHKOBbIC OTOXKEHUA MOCMe Hero OWeCHEHHSA HMEIOT HE3HaUHTeIb- 
10 MOMLHOCTb H BCTPeYaloTCcd OTHOCHTeIbHO peAKO. ITO yxe OTMeYAasIOCb 
II. Coppouossm (2°). 

Tlocne orcrynanua AbAOB NocMeAHerO ONeeCHEHHA PCKH BHOBb 3aHsAJIH CBO 
pbre Jommubl. B HHX Hayanocbh (POPMHPOBaHHe HOBeMIMIMX aJVIOBHAaJIbHbIX 
pac. 

TakuM oOpa3om, rujporpadpuyeckas ceTb Ha ceBepo-BocToKe Esponelickon 
ecru CCCP na TepputTopuu pacnpocTpaHeHua JbAOB MocmeqHero ovleqeHeHHA 
Wa 3aoKeHAa B MOCMeTHee MEXMEHHKOBOe BPeCMA. ITO, KOHEYHO, He HCKJIO- 
€T BOSMOXKHOCTH, YTO Ha OTC bHBIX YUACTKAX ITOH OOMIMP HOM TeppHTOpHH BO3- 
cT ruporpapuyeckol CeTH MOXKET OKa3aTbCA JIPYruM (MoO*Ke WH cTapuie), 
‘0 OyAeT 3aBHCeTbh OT MeCTHBIX ycoOBHH. Bonpocbl NpoucxoxkAenuA ruyporpa- 
yeckol ceTH B IIpHypambe, B OONaCTH C H€3HAYHTeMbHOM MOLLHOCTbIO UeT- 
PTHUHBIX NOPOX, B HacTosMMel cTaTbe He paccMaTPMBAITCH. 


Tloctynu0 
22 V1 1955 
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Hoxuaygn Akagemun nayx CCCP 
1956. Tom 109, Ns 1 


.  MHHEPAIO‘HA 
M. A. PATEEB u JL. Jl. KOTEJIBHHKOB 


O HOBbIX HAXOJKAX «-CENHOJIMTA B KAPBOHE 
PYCCKOHM MJIAT®OPMbI 


(IIpedcmasnzeno akademuxom H. M. Cmpaxoseim 26 I 1956) 


BowIoKHHCcTad pa3HOBHAHOCTb CeMHONHTA, XOPOMIO pa3sHYHMaA NOL IIeKT- 
GIHBIM MHKPOCKONOM, MOJYYHBUIAA Ha3BaHHe «-CeNHOJUTa, Oblwla BepBbIe 
apyxeHa Hamu B 1951 rojy B KapOoHaTHbIX Noposax aJIeKCHHCKOrO ropH3oH- 
KpachotlosaucKkol cxs. P-1 (1). Mpocmon «-cenvomuta HMemM 3ecb MOII- 
Th WO 0,5 M B accolHalHH MpeHMyilecTBeHHO C JOMOMHTAMH, C ACHbIMU 
i3HaKaMH J\MareHeTHYeCKorO Mpoucxo*Kenua. Ilpw Aanbuenmem Hu3yyeHHH 
{HHCTHIX MIpOCcJIOeB B paspese KapOoHa KpacHOonmomAHCKOH CKBaKHHbI MHHe- 
\1 THIla %-CceNHOJHTa OblI OOHAPy2XKeH HE TOJIbKO B aJICKCHHCKOM, HO Take 
fapyCCKOM TOPH3OHTe CepllyXOBCKOH CBHTbI B HHTepBasie 1580—1585,8 mM. 
XOMKJCHHE &-CeMHOHTAa IpHypoyeHo 3yecb K HM MKHEH Tome Tapycckoro 
S)H3OHTA, IIpeAcTaBJeHHOM NepecsavBaHHeM TIHH HM JOMOMHTOB. TmHuHbr ce- 
ONHTOBOrO cocTaBa OOpa3yloT MpocsoH MoLwlHocTbio 0,30—O0,40 cm. Maxk- 
SKOMHYECKH OHH 3e€JI@EHOBAaTO-cepble, MATHHCTbI€, BOCKOBHAHbIe, KapOoHaT- 
€, TOHKOCJIOHCTbI€ H CKOPJIYNOBAaTHIe, JerKO pacclaHBalollvecn Ha TOHKHe 
ACTHHKH-cKops1ynkH. IIpocsoH cenHoJHTOBbIX rIHH SasleraeT Ha TeMHOCe- 
X MeJIHTOMOpHBIX, PIMHHCTBIX H3BeECTHAKAX C TOHKOPaCCeAHHbIM TIHpHTOM 
payHou Opaxuonog. IlokpbiBaeTca 39TOT MpocsoH JOJOMHTOM TlesHTOMOp()- 
HM CTPyKTypbI C MpoOKNIKaMH M BKJIOUCHHAMH BTOPHUHOrO KBapla. CHJib- 
A OOorallleHHOCTb CHJIHKaTHbIM MarHHeM OTJOXKeHHH Kap6oHa Kpacuoii [lo- 
HbI OTMeueHa HaMH, HaYHHad C HH30B aJIeKCHHCKOrO TOpH3OHTa, B BepxXax 
2, B MHXalJIOBCKOM TOPH30HTe H, HaKOHeL, B TKeJIbCKOM Apyce BepXHero 
p6oHa B 30He Triticites stuckenbergi B uHTepBane 560—563 mM. 

} O7HAaKO, B OTAMYHE OT MpocsoeB TIHH H3 asIeKCHHCKOrO HW Tapycckoro ro- 
30HTOB, HMEIOUIHX CeMHOJHTOBbIH COCTaB, PIHHHCTbIe NOPOAbl APyruX TOMI, 
yraljeHHble CHJIMKaTHbIM MarHHeM, HMEIOT COcTaB, HHorya Mp6 xKAalouHli- 
K [laJIbIPOpCKHTY, a B OOpasile H3 BEPpXHErTo KapOoHa MO 9CKTPOHHBIM MHK- 
CKONOM OOHapyxXeHbI MeuIbyaliuHe MrowoukKH Mg-cumuKata, aHasloru4Ho- 
ouHcaHHomy A. IT. Koccosckolt (°). 

IIpu 91eKTpoHHOMUKpocKonHyecKHX HcceqoBaHHAX JI. J]. KoreabHuKosa 
| BHYIHU sonoxunerpie Mg-cusmukaTHble MHHepasbl THMa CcenHouTa 00- 
py2XeHbI B KapOone B JIbickopckoh wu TlopeuKol ckpaxnnax (oOpasubl 
M. Bysunopoli), a takxe B Menexecce (o6pasun JI. M. Enunoit). B Jibi- 
opcKoli cxp. Ne 47 nepBbrii mpociol, coqepxanjuh Mg-cusmukaTHbIh MUnepad 
MMOJMT), OOHapyKeH B OOp. 218° B uHTepBane 232—238 M us TIceBAoPpysy- 
HOBOFO Popu30HTa PxKeNbcKorO spyca (C2) B KpaCHOWBeTHbIX MATHUCTHIX 
wHax. 

Bropoft mpocuoli ycranosvieH B Tol *e CKBaxKHHe B UHTepBae 219—221 
5p. 228°) B noxomBe MepMCKHX OTJOMReHUH, Ha rpaHHue C KPOBeH MCeBO- 
ZY IMHOBOrO ropu30HTa. OH s3aeraeT Ha OpraHOreHHO-eTPHTOBbIX H3BeCT- 
(KaX, P@>Ke TIMMUCTHIX, C PayHOl *PysyIHHUA, BOJopocseH, OpaxMonoy, KpHu- 
igeli u (opamunudep. JIuromormyeckH Mpocmol, cogep»anjuH Mg-cuJuka- 
I, Mpej[cTaBsIeH PIMHUCTbIM MIHTYATHIM OOMHTOM. [lepeKpbiBaeTcA OH CIVIOUI- 
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Holi TouUeli OJIOMHTOB, 3arviIICOBaHHbIX B BepXHeli yacTH, c payHow mi 
repHHOBOrO FOpH3oHTa B UHTepBase 205—208 M. B anasorH4uHoH OOCTAaHOE 
oOvapyxenbt Mg:cymkaTHble MaHepasbl B []opeyxot cks. Ne | B uNTepsa 
342—355 M, B CaMbIX Hu3aX 30HBI c Triticites montiparus KaCHMOBCKOrO af 
ca (C)). | 

TIpocno#, mpegctaBnenupiit o6p. 41°, saneraeT Ha (by3yHHOBBIX HM OPI 
HOFeHHO-J€TPHTOBbIX, YaCTO JOJIOMATHSHPOBaHHbIX TPIMHUCTHIX HSBECTHAKAaX 
NOKPbIBaeTCA JOJOMUTAaMH. | 

B Memnexecce «-cemvoHT o6HapyKeH B KapOoHaTHbIX Noposax Kall 
ckoro sApyca B oOpasiax No 643 u Ne 644 B uuTepBase 1114—1120 M, Taxxe B & 
CouMalMH C JOJOMUTaMH WIM JOJOMUTH3HPpOBaHHbIMH M3BeECTHAKAaMH. . 

Ilo MHKpOCKONOM B IHdpax PIMHbI CeMMOIMTOBOrO COCTaBa H3 TapyCccKG 
ropusoHTa Kpacuolt [lomsHbl coxKeHbI MACCOM M@JIKHX TOYCYHbIX 3ePeH Mé 
HeSHaJIbHOro TAMHUCTOro MHHepasa (cemHomuTa) Cc CHHeBaTO-cepoH MoMApHe 
WHOHHOM oKpackoll UW 3eeHOBaTOH B Mpoxosauyem cBeTe. Ha doue oOmen ra 
HHCTOH MacCCbl BHAI GOomee KpyMHbIe 3epHa KapOoHaTa. B HMMepCHOHHI 
lipemapaTax, W3roToBseHHBIx uo MeToqy M. ©. BuxkynoBot, HaOmwJaIor 
YAJIMHEHHbI€, OPHCHTHPOBaHHble, CHJIbHO ABYIpeJOMJAIOMIMe arperaTbt 
Nm=1,507 1,510. 

O6dpasubl cenvosmuToB u3 JIbIcKoBO, Ilopeukol u Menekecca HMeIOT O1M3K 
olTHyeckve CBOHCcTBa. OHH OOsaaloT ACHO BbIPAKeHHOH arperaTHBHOM Tod 
pusauuei uv N», =1,501—1,504 yma o6p. 218° w 41° uw Nm =1,504 
-++0,003 quia o6p. 228°. [lox 9eKTpOHHbIM MHKPOCKOIIOM Bce HCCJIeAOBaHHble 
paslbl CCMHOMHTOB OOHApy KUM CIyTAHHO-BOJOKHHCTHIe arperarTel, O6pa3oB 
HbIe Y]VJIMHeCHHBIMH TJlaCTHHKaMH HeCKOJIbKO OOJIbILNeH WHPHHbI, HerxKeH B 
JOKHa MasbiropcKuTos (puc. 1, a, 6, 6, 2). JIMHHHbIe CTeEHKH TaCTHHOK | 
BCera WapasIeIbHbI, A KOPOTKHE YaCTO «cpesaHbl» MO OCTpbIM yraiomM. Kpy 
Hble€ HHAUBUAbI HMeroT Ooslee HEpOBHI 
orpaHHueHHa. 7 

CenvoMTOBbIM CocTaB H3y4eHHE 


Taoduauna 1 


= ie MHHepasioB BUCH H HeMocpesCTBeH! 

Komnonen-| N& Ries; 2 9 Eom) 
RS 38 Ss 8 H3 PpacCMOTpeHHA XMMHUCCKHX aHall 
om aC as a8 ae 30B, IIpeAcCTaBJICHHbIX B TaOs. 1. XMM 
Ox Oz O= Os yecKHH aHamH3 (dp.<0,001 mm 06 
2312 us Kpacuolt [lomsHbl BEIMOsHeH 
SiO, 52,68] 53,03} 48,53] 55,97  Aadopatopuu Teonormueckoro HHCTUT 
AlbOs 6,19] 3,34] 3,44] 0,20 Ta AH CCCP. XuM. ananu3nr o6pa3it 
ee nee a Abe: 0,20 JIbickopo u Mesexecca, BbINOHeHHI 
Ca <4 o'a9/ 2 | “ ~=6Bo BHHT HU aura ucxoquoro MatepH 
MgO 20,89} 23,48] 26,03} 24,81 Jia, He WMenH onpeyeneHul COs, Hal 
Na,O ABOU 144104 64 — u H2O', KoToppre upuiustoch cena 
tact ) ea wot goa} 9.35 AovomHuTenbHo B TMHe. B tam. 
H.O- 10'87| 9/14] 10/24] 10247 444 XuMuyeckuii cocraB cenHomuTos Mt 


cule UCKJHOUCHHA KapOoHaTOB MyTeM Tl 
pecueta 10 COs. 

IIpu paccmotpenuu rta6s. 1 o6p 
mlaeT Ha ceOA BHHMaHHe HU3KOe Come 
xanHnve Al,O;. MunumasbHoe sHauenne ero, 0,2%, ormeyeno ia o6p. 21 
H MaKCHMaJIbHoe — Wit OOp. 2312 us Kpacuott Toman, rye Al,O, nocrura 
6,19% (yacrw4HO 3a cueT IpHMecH ru_pocsmogEt). OWHOBpeMeHHO XapakTept 
BbICOKOe CoyepxKanue CuuMKaTHOrO MgO (or 20,89% B o6p. 2312 no 26,03 
B o0p. 643 uz Mesexecca). Stu oco6eHHOCTH THIMUHbI WIA cenHomUTOB (‘ 
NOCKOJIbKY Y HaJIbIrOPCKHTOB, B OTJMUHE OT MOCeMHHX MO JaHHbIM Tex 
apropos, lmpowent Al,O; He cnyckaeTcxh numKe 9%, a TpomeNT MgO | 
mpeppiiuaer 12%. 

Ilo comep»kaHuto cyMMapHol Bowbl (H,O7 + H,0*) Hamm cenvonutet, T. 
%Ke KaK H ONMCaHHbIM HaMH paHee «-CenMomMT, Oomee OequBI Bool, ¥ 
ormeyaerca uw HM. UW. Puns6yprom yaa usyyenHbix HM cenuoHTOB B cpaBH 
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Cymma | 100,0 | 100,0 | 10,0 | 400.0 


Puc. 1. OnekTpOHHOMHKPOCKONHYeCKHe CHHMKH CeMHOMHTOB H HrombuaTHIxX Mg-cusaHKaTHblx 
MHHepasos. a — Kp. Ioana, o6p. 2312; 6 —JIbickoBo, o6p. 228¢; e— Tlopeuxaa, o6p. 41; 
2 — Menexecc, o6p. 643; 0 — Korenbuny, o6p. 4; e — Coamnranny, op. 68 


[AH, T. 109, Ne 1, Parees, KoreabuuKkos 
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HHA C QaHHbiMd Mykona (*). Pentrenorpamma (bp.<(0,001 mm o6p, 2312 u3 

Kpacnoi Tlonaup mo xapaktepy juddppakuuonHoro Kommfiekca OnmxKe K ce- 
muomuty Yp6ena (>). Ona uMeeT OUeHb HHTEHCMBHY1O WupoKyio HHO 11,3 A, 
THiMuHyIo m0 Maaouy uw YpOeny JWI CeMHOMHTOB, HO He COJlepxXHT JIMHHH 
12,15 A, koropaa yKa3saHa juia cennommToB JlourimamOona (6) wv oTmeuena 
Hamu (12,6A) quad o-cenvomuTa u3 aneKCHHcKoro ropusonTa Kpacuoii 
Tlonaust(t).. MoxHo AyMaTb, YTO OYe€Hb HHTCHCHBHOe WHpoKoe KombUO 11,3 A 
He MeHee XapakTepHO JWI %-CeNHOWMTOB, YeM JiHua 12 A, KOTOpad HaOy0- 
maeTca He BO BCeX CulyuaHx. 

Tepmorpamma (pp.<(0,001 mm o6p. 218° us JIbickoso uMmeer rary6oKoe 
MpoOBHcaHHe HIM SHAOTepMuyecKy!o ocTaHoBKy pu 110°—150°, suqzorepmu- 
YecKylO OCTaHOBKy pH 730—800°  9kK- 
30TEPMHYeCKHH NHK mpu 820°, THNMUHbIE 
no M. HW. Puus6ypry (°) qua cemuosmmTos. 

MeruseHoBbIM ToJTyObIM  CeMHOHTI 
KpauHBaiotca mo Metogzy H. E. Bejze- 
deeBol (”) BoHOM caryyae (Geckap6oHaT- 
Ibi oOp. 218°) cpa3y B TpaBsAHo-3eue- 
ii wBeT 6e3 JoOaBpKu KCl, B Apyrux—B 
‘oyGOH UBeT, MeHsIOUHiica oT KCl ua 
eeHbIw, Kak cemHomuT M. MW. Pun36ypra 
13 AkkepMaHoBKH. [lambiropcKHTbI m0 
M. ©. Buxynosok (§) u WU. J. 3xyc (°) 
KP allIHBaloTca 9THM KpacHTeJIeM 
3 (HoueTOBLIH HW (uONeTOBO-CHHHH UBeT, 
3MeHsAIomuLMHica oT KCl ua 3e7eHbIit. 

PactipoctpaHeHwe = MarHe3HaJIbHBIX pyc 9. Tepmorpavama cenuonura, 
JIMHHCTHIX MHHepasIoB He orpaHHyHBaerT- o6p. 2186 
‘A ONMCAHHbIMH CIyyaAMH. 

HeaBHo TOHKOBOJIOKHHCTHIH MHHepas MaJIbIrOpCKHTOBOrO CocTaBa Obl 
OHapyKeH To SIeCKTPpOHHbIM MHKpocKkolloM WH. JI. 3xyc (°) B nopoyax cremieB- 
KOrO YToOpv30HTa B palione cr. Boporsincka u y PxeBa B cTporo CcHE- 
{POHHUHBIX, OTJIOMKCHHAX HW UJCHTHYHbIX YCJIOBHAX S3aeraHua, B 10-MerT- 
OBO Tose MIHTYATHIX MepreseH, rIHH H H3BECTHAKOB, B WYHKTax, OTCTOA- 
qux Ha 300 kM pyr oT ypyra. 

Hamuuve urombyaToro Mg-cumuKkaTa oOHapy2xXeHO B Mopoyax Kap6Ooua B 
BaxuHe y KorembuHuya (o6p. 4 T. B. Maxaposol, BHMTHW). Mronpyarniit 
JIM BOJOKHMCTHIM Mg-cumukaT HO C HrOJIKaMH WIM BOJIOKHaMH Ooulee KPyIHbIx 
‘a3MepOB H B Oosee 3HAUHTEbHOM KOsIMYeCTBe OCOHapy2KeH B Coumramuye CKB. 
’-] B rUIMHUMCTHIX JOMOMHTaX H BITHHaX Cc JIOMOMHUTAaMH jJlaHKOBO-sIeOeAH- 
KUX cyI0eB (bameHcKoro apyca. IIpumecb o¥eHb TOHKHX MesbyalilMxX HroMoUeK 
{g-cHIMKaTHOro MHHepasa OOHapy2Kena B rvIMHaX KeJWIOBeA 3 CKBAXKHHbI Y 
. Capata Oyecckolt 06. (o6p. T. T. Pagiomkunot, BHMIHN), a raxxe B 
Inatoso (Crapponoube) B GeckapOOHaTHBIX rIMHaX BepXHero Malikona. 

YcnoBuA HaXOKTCHHA CeMMOJMTOBLIX MHHepaJOB OOHApy2XHBalOT HX AC- 
ylO CBA3b C JOJOMHTAMH HIM JOJIOMATHSHPOBaHHBIMH M3BeCTHAKAMM M OTHO- 
ATeJIbHOe OOHMHe UX B BepXHeM KapOoHe. OGOusHe 3yecb Mg-cusuKkaTosB, Tak 
<@ KaK B HM2KHEM HM CpeHeM KapOoue, He cryaalHo, NocKoubKy no A. B. Po- 
copy (2°) JomOMUTHI, HECMOTPpA Ha HEKOTOPOe yMCHBUIEHHe HX PON, ABMAIOTCA 
'C, u C, Bce eme mpeo6aqaroujumMu Noposamu, a B C3 Hu P; ux mpeobsayanve 
aHOBHTCA ele Oolee Ppe3KHM. 

_ Bonpuroli uuTepec MpeycTaBaeT BbIACHeHMe BONpoca O TOM, B  KaKHX 
SOBHAX OOpasyi0TCA B OMHHX CYYaAX CeMMONHTHI, B APyrux MHNepavJbI Ta- 
SIPOPCKHTOBOrO THMa, B TpeTbUX HrodbyaTad pasHoBuAHOcTh Mg-cusuKaTa. 
(OKa MOXKHO JUIIb CKa3aTb, UTO CCMHOJUTLI, NOBHUMOMY, Oosee accOlMUpYioT 
| JIOMOMHTAMH, OKPeCMHeHHeEM, 3aCYILJIMBbIM Pe?KHMOM, C YCJIOBHAMH Pe3KO 
sa6menHoll MeXaHHuecKoll WM WMHTeHCHBHOM XeMoreHHol ceuMeHTalunen, 
<mouad mpomeccb! Auarenesa. Mg-cuMKaTbl NasbIrOpCKHToBoro THMa MPA 
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3HAYHTEIbHOM THpHHece KpeMHe3sema, BeposTHO, Kak JomycKaeT M1. JI. 3xyc (*) 
it CeplyxoBcKoro WobaApyca, MOryT OOpasoBbIBaTbcA Xe€MOreHHO B HOp- 
MaJIbHO-MOpCKHX YCJIOBHAX B MepreyIaxX C MOpCKOl cbayHo Oe3 ceqOB 
yrnerenua. Haxkouell, vrouwbuaTad pasHoBuyuocth Mg-cumukaTa, BHMMO, 
MOXKCT BOSHHKaTb KaK B HECKOJIbKO OCOJIOHCHHEIX YCJIOBHAX (aHKOBO-seOeAH- 
cKHe cow Comurammua WU Jp.), TaK H B YyCNOBHAX peoOmaqanua YHCTO 
TeppHreHHolt cequMeHtauuH (MnatToso), XoTA KOJIMYCCTBEHHOe IIPOABJIeHHe 
ero B TocueqHeM cyyae BeCbMa He3HAYHTeJIbHO. 


TeonormuecKuH WHCTHTYT Tlocrynua1o0 
Axajylemuu Hayk CCCP 23 J 1956 


UATMPOBAHHAA JIUNTEPATYPA 
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IETPOTPA®H ff 


E. H. TAPAKAHOBA 


O KCEHOJIMTAX YIJIA B IbOY3HBAX 


(ITpedcmaszexo axademuxom A. I. Bemexmunoim 25 I 1956) 


~ Teonoro-paspeqouHbiMH paOoTaMH MocJeqHuX eT Ha TeppnTopHHn ceBepHoii 


gactH Typraiickolt BaquHbl ycTaHoBJeHo, YTO adppy3HBbI CuaraioT cbyHaMeHT 
OyPpOYyroubHBIX MecTopoxkyeHHH YOarancKoro GacceliHa HW2KHeIOpCKOrO BO3- 
pacta. OppysuBbl npekcTaBAenbl OasalbTaMH MH UX MaBaMH; OHH TepecsanBa- 
HOTCH C OCaQOUHBIMH MoposaMu — lecyaHHKaMH, aJIeBpoJHTaMH HW apruuimuta- 
MH. [load MOlHOCcTb 9py3HBHO-ocaouHOro KOMMVIeKca He ycTaHoBJIeHa. 

Bo Bpema MovleBbIx HcceqoBanHuli eToM 1954 r. BbIACHHJOCb, 4TO atbpy- 
SMBbI HE TOJIbKO CJlaraloT (PYHAaMeHT MeCTOPOKACHHH, HOH MpOpbIBalOT OTVJO- 
OKeHHA yrvieHoOcHoH Tom. B oTyeubHbIX CKBaxKHHAX, MpOOypeHHbIX B CeBep- 
HOW YacTH OruHcalickoro OypOyrouIbHOro MeCTOPOKACHHA, ABTOP BCTPeTH cpe- 
1M Oa3saibTa KCeHOJHTHI YIIA MW MpOCOH BMelaloWlHX Topok UposyKTHBHOL 
Tommuu. Tak; B cKBaxuHe Ne 55, B cpequeli YacTH Oa3aIbTOBO 3aleKU (BCKPbI- 
TaA MOULHOCTh OasaJIbTOBON 3aexKH 230 M) BCTpeYeHbI KCCHOJHTHI Yrvin pa3sMe- 
pom yo 10 cm. Murepspasn Momnoctpt1o 19,7 M, pasyemsntoulHii 6a3ambTOBy!0 3a- 
@Kb OT MOKPOBHBIX OTJOMKeHHH, IpeAcTaBeH NoposaMu yruieHOCHOH Tou, 
TMaBHbIM OOpa3s0M aJICEBpOJHTaMH UW TecuaHHKaMu. 

YTrOJlb KCCHOJHTA NOTHIN, YepHoro UBeTa, C TYCKJIbIM OeckoM. BuemmHue 
WmpHsHakuH ero (riaBHbIM OOPa30M XapaKkTep OTJCbHOCTH) NO3BOuIAIOT ycTa- 
OBHTb IIPHHaJIeCKHOCTh YA K KMOWHOMY» TwiacTy OrHHcalicKoro MecTOpoxk- 
qeHua (puc. 1). BMecte c TeM OH OTMH¥AeTCAH OT HEH3MeHEHHOrO SrHHcalicKoro 
Hyria OONbUIHM YJeJIbHbIM BECOM, OOJIbUIeH XPYyIIKOCTbIO H HaJIHYHeM IO TOH- 
KUM TPellHHaM TIpoXHIKOB OasaibTa. 

| Kak u3BecTHo, IpAMoe COMpHKOCHOBeHHE YrJId C MarMol BuleyeT 3a COOOH, 
}Kak TIpaBuso, H3MeHeHHe yrvieH B CTOPOHy HX OoMbUel yriepukalHH, T. e. 
ipeyleT K OOpas0BaHHIO MeTaMOp(PH3OBaHHbIX yrviel, B YaCTHOCTH AHTPalHTOB H 
qaxe rpaduTos. B ocoébix cilyyaaX Ha KOHTaKTe yr C MarMoH OOpa3syeTca 
JupupogHp Koxc (',”). Tloppmmenue yrnepuKawMu BHEIMIHe IpOABJIAeTCH B yCH- 
feHuu Oecka yr, B MOHHKeHHM ero IIpo3spayHOcTH B TOHKHX mvMpax, a B 
WXMMMYeCKOM OTHOLWICHHH —B YBeJIMUeCHHH CofepKaHHA yruiepoa H NOHWKeHHH 
BbIXOJla JICTYYHX BeMeCTB. 

TycKJIbIH OIeCK KCCHOJIHTAa YrA HW MOJIHOe OTCYTCTBHE MOPHCTOCTH CBHACTEJIb- 
EcTBYIOT O TOM, YTO 3aXBaT OOJOMKOB YrJIA MAarMOM He COMpOBoOwKacA Mpo- 
Hyeccom ero aHTpauuTu3sayuH uu KoKcoBaHuA. Ulnudbl, UpHroToBJIeHHBIe 3 
S<cenouuTa yrsasa, mpo3pauupt. Ilo MukpocTpyKType OH pe3Ko OTJMYAeTCH OT 
Jaeu3meHeHHoro sruucalickoro yrsa. Iloq MHKPOCKONOM YeTKO pa3JINYHMbI [Be 
HeocTaBHble YaCTH: yroub VW Oa3ambT. YrOsb COCTOHT H3 MCJIKUX OOPbIBKOB pacTH- 
{c-eNbubIX TKaHeH Oyporo, yuacTKaMH TeMHOOyporo Beta. B mpoMexyTKax MexK- 
‘iy oOppipkaMu pacCTHTeJIbHbIX TKaHeli HaOMOfaloTcA TpyIMoBble CKOMMICHHA 
Srenkux Telell cBeTIO*KeTOrO WBeTa, MpaBUbHOl Kpyrwoli tbopMbi (puc. 2). 
¥5a3anbT B TOHKOM WMe COCTOHT 3 CTeKJOBaTOrO Oa3Hca, 3aKOUAIOWero 
9% cede JOBOJIbHO KpyNHble IPpH3MaTHYeCKHe KPHCTAaJIJIbI Warvoksasa C XOpo- 
U0 BbIPaKeHHbIM JBOMHUKOBbIM CTpOeCHHeM (puc. 3). Ilo cocraBy muarvoKna3 
MIpHHajWiexKUT K NaOpafop-OUTOBHHTY. 
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Muxpockommyeckoe H3yYeHHe KCe€HOJIHTa Yr BbIABHJIO OCOOeCHHOCTH, pe3- 
KO OTMYaIOIHe ero OT HOpMasIbHoro yruid. K HUM OTHOCATCA. CHJIbHOe Pas- 
ApoOmenne BellecTBa yr HW OOpasoBaHNe OoMbIOrO KOMMYECTBA MCJIKUX ccpe- 
puyeckux Tenen. [IpospauHocTb OOpbIBKOB PaCTHTeJIbHBIX TKAH€H YKaSbIBaeT 
Ha TO, UTO BO3AeHCTBHE MarMbI Ha yroulb H€ MPHBOAHO K NOBBIMIEHHIO €TO I~ 
wepukauuy. : 

Xumuueckne anaIH3bl HeH3MeHeHHOrO STHHCaHCKorO VIIA WH KCeHOJIHTa 
NOLTBepqusH peskoe pasmMune ux cocTaBa (Tad. 1)*. 


Ta6auuna 1 


wi AC | vr | sc | ci Cr HI Hr Qc | Qt 
B nmpolenTax ; B KaJIOpHAXx 
Heusmenen- | 
HEI yromb | 10,66} 6,56] 48,47] 1,77 | 59,98) 71,87] 4,06 | 4,87 6260 6704 
Kceenoaut 
MANGE ee 7,82 | 88,70] 97,90} 1,13 | 3,00|43,40| 0,77 | 411,13 He 3aropaetca 


Sruucalckul OypbIH yroulb MaJlO30JICH H MMeeT BbICOKYIO TEIJIOTBOPHY!O 
CHOCOGHOCTb, yrOJb Ke KCCHOMHTA, HaOOOPOT, XapaKTePpH3yeTCA OYEHb BbICO- 
KOM 30JIbHOCTbIO. BbiIxo] JETYYHX BEMIECTB H3 KCCHOJIHTa OYeHb BbICOKHH, cojep- 
KaHHe yrulepoya HU3KOe. ITH WaHHble TOBOPAT B MOMb3yY OTCYTCTBHA yrulepuKas 
IMM KCCHOJHTA. 

Ha ocHOBaHHH H3s10KXCHHOTO MOMHO MpPHUTH K BbIBOJY, YTO B paccMaT- 
PHBaeMoM CJlydae HMEJI MECTO 3aXBaT OOJIOMKOB YrJIA MarMOH HM 4TO KCCHOJIHTHI 
TIpeAcTaBJIAIOT COOOH CHJIbHO H3MeCHeHHbIN Yroulb, HCMbITaBLIMH Ha ceOe He 
TOJbKO TepMaJIbHoe JeHcTBHe, HO H H3MeHeHHe COCTaBa YIJIA. 


PopHo-reosoruyeckuli HACTHTYT 
Ypaspekoro usuana Akxafzemuu HayK CCCP Ilocrynuuo 
15 X 1955 


LMTMPOBAHHAA JIATEPATYPA 


110, A. Kem uy K HU KOB, OOmasd reonorua ucKOMaeMBIx yruen, 1948, crp. 2314. 
210. A. KemuyxHuKOB, VH3s. AH CCCP, cep. reon, Ne 151 (4952) 


* AnaJiMs yr BbImoHeH B LleHTpanbHoi xumuuecKok Ja6opatopun Ypanpexoro reo- 
OrMuecKoro yipaBjenusa. , 
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Pue. 1. Keenomut yraa. Ha nosepxuo- 
CTH H3IOMa YyIId BHHBI BKJIOUeHHS 
Oa3abTa 


Puce. 2. MuxpoctpykTypa yrs KCeHO- Puce. 3. Basarpr (cepoe) B KOHTaKTe C 

muta, A — OOpbIBKH PaCTHTeJIbHbIX TKa- yruem. Kpncrambt mrarnokila3sa (Oe0e) 

HeH, @ — Tejbla ciepHyeckoH (opMbl. B CT@CKJIOBATOH OCHOBHOH macce. 200 x, 
200 X, HHKOIH || HHKOWJIH || 


MAH, r. 109, Ne 1, Tapakanosa 


he. 
2h, : x 


ioxrnagn Akagemuu Hayr CCCP 
1956. Tom 109, N 4 


PHCTOJOTH A 


JI. C. TOJIbHH 


IUJEKTPOHHAS MHKPOCKONHS SMMAEPMHCA KODKH UEJIOBEKA 
(ITpedcmasazeno axademuxom JI, A. Op6eau 21 X 1955) 


. ONMepMUC KOK YEOBEKA ABJIAJICH Ha MpoTAKeHHH TMocJeqHero cToeTHA 
TIp€AMeTOM MHOPOUHCJIeHHBIX HccyeqoBayHi (11°). OgnHako jlo HacTosme}©ro 
BPCMCHH CYLICCTBYIOT 3HaYHTeEJIbHbIeC PaCXoO*KJeHHA TO BC€M OCHOBHBIM BOIIpo- 
caM ero Mopdovioruv. Mbl mouaraeM, 4YTo riaBHad MpHynHa ITHX pacxomkJeHuh 
OOycuIOBIeHa TEM, TO OOJIbIIHHCTBO HCCIeOBaHHH MpoBeseHo MpH MOMOLLH 
CBeTOBOrO MHKpocKoNa, OOJafalouero HeOcTaTOYHOH paspemlartousje cHvwO. 
[lepBoe 3HayHTeJIbHoe HCCIeAOBaHHe KOXKH MPH MOMOMLM 3/1eKTPpOHHOrO MUK- 
| pockona mpHvayexuT Ilu3sy, KoTopbli NpHMeHU pa3spaOoTaHHbIli HM COBMECT- 
) Ho c boiikepom MeTog cBepXToHKoH pesku (1,17). [lus yrBepxkyaet, uTo KueT- 
KH TepMHHAaTHBHO"O CJIOA MOKPbITHI MaSMaTHYeCKOH OGOMOUKOH, H OTPHUaeT Ha 
9TOM OCHOBaHHH HaJIMYHe MEXKJICTOUHBIX MpPOCTPpaHCcTB, KOTOPbIe, MO ero MHe- 
_HHIO, ABJIAIOTCA MOOOGMOYCUHBIMH, T. €. BHYTPHKJICTOUHBIMH. TOHHOHOpH VIBE 
OH pacCMaTpHBaeT Kak NpOAyKT *buKcayHn. On cunTaet, To y3senku Buyo- 
§ WepoO BOSHUKAaIOT H3 NHIMCHTHBIX 3epeH. CxogHble MpefcTaBJIeHHA MOKHO Hali- 
TH B paOote Cenb6u (7°). . 

C 9STHMH TOJIO%KCHHAMH, OHAKO, TPyAHO CorsmacuTEca. 

Jia u3yyeHHA CYOMHKPOCKONMYeCKOrO CTPOeHHA SIMAepMHCa KOKU YeJO- 
BeKa aBTOP HaCcTOAMero COOOMCHHA IIPHMeHHJ paspaboTaHHbIll HM MeTOJ cBepx- 
@ ToHKOH pesku (1%). U3yuyanacb Kowa YeNoBeKa C pa3JIMYHbIX YacTeH MOBepX- 
4 HocTH Tema (B3ATad MpH onepaTHBHOM BMEIlaTeJIbCTBe) — CO CIHHbI, BO- 
JIOCHCTOH YacTH ToOJOBbI, ATORHYHOH o6acTH u jp. HanmysmMe pesybTaTbl HaM 
yaJlocb NOJYYHTb TIpH W3yyeHHH KOXRKH yxXa, TO, KaK MbI MoJlaraemM, OOYCJIOB- 
~ J@HO HEGOJIbIIOH TOMIMHOH KOK B STOH OOACTH, BCeACTBHeE Yero (PUKCHPyto- 
| Ula 2%KHAKOCTb ObICTpO H PaBHOMepHO MIPONMTLIBaeT BCe CJION. 

laa duKcaunu Opi npuMenen 10% chopManuH. Mbi He MoxKeM corsacuTbcs 
cc Ilanaye (7°) 4 ApyrumMu aBTopaMH, KOTOpble yTBep*KaloT, YTO OCMHEBAA KHC- 
gota B OydepHoM pacTBope HMeeT MpevMyllecTBa Hepey ApyruMu PuKcupyt- 
© mumu BemecTBamMH. Ham Ha6smofeHvA NoKasbiBaioT, YTO OydepHbie MHKCH- 
@ youve pactBoppl c pH >7 usBeKaloT H3 TKaHeM MHOrHe BeLeCTBa H B OCOOEH- 
 HOCTH OenKH JO Toro, KaK HacTymHaa (uKcauHA. Bompoc 3TOT TpeOyeT Jasib- 
+ Helimiero BbincHeHua. JIA HCCeOBaHHA Obl HCNOMb30BaH MHKpocKon OM3. 

3y}eCb MbI KOCHEMCA JIHIIb OCHOBHbIX CJIOeCB SIMJepMuca: TrepMHHaTHBHOrO 
MW 3epHHcToro. 

Kak BuyqHO 43 puc. 1, KeTKH repMHHATHBHO"O CJIOA, MpHwleraroulero K coe{H- 
@) HHUTebHOTKAHHOMY CJOI0, BbITAHYTbIB HallpaBsleHHH, NepMeHAHKYAAPHOM K T10- 
# Bepxuoctu. Jmyaux 15—20», wupuna 5—6yp. Apo umeer opasbuyto (popMy. 
7 Jlauna ero 5—7p, wupuna 3,5—4. CogepsxuMoe spa mpefcTaBsaeTca Co- 
© cTosluM “3 MembyaliuimMx 3epeH, OOJIbLIMHCTBO KOTOpbIX He TipesbmmaeT 0,02 p. 
“Bonee Kpymubie 3epHa uMeIoT B HonepeyHnKe 0,05—0,06». Takum o6pasom, 
@ 3€PHUCTOCTH OMMCbIBAeMBIX AJep HaXoATCA 3a MpefewaMH paspelleHHA CBe- 
| ToBporo MukKpockona. Bce 9TH 3epHa CoeHHeEHbI OAHO C ApyruM MocpeCTBOM 
A, ToHualimux HuTel, oOpasya cmomHeHuryio cucremy. Hepeqko MoxXHO BHJeTb 
J Membyaliimue sepHa, culexyIouwe OHO 3a ApyruM u oOpasyroujne WeNoyKU HIH 
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[laJIOUKOBHHbIe OOpas0BaHHA, HaNoMHHalomNe MO Many cTpoeHHs cyOMHKpo- 
CKONMYeCKHe XPOMO3OMBI. B aXpax Cofep2KUTCA OMHO WIM HECKONbKO AAPHILUeK, 
pa3Mepbl KOTOPbIX MoryT JOxo_uTb Jo 1p. Boxpyr sAAppimek 6osee cBeTIaA 
30Ha, OTMMYAIOWadcd OT OKpy2Kaloulero BelecTBa Apa TEM, YTO B HeH Cojlep- 
*KHTCA MeHbINe 3epeH. Kpaa aqpbuika 3a3yOpeubl. IIpu MOMOULH STHX SYOLLOB 
APbIUIKO HaXOAMTCA B OpraHMyecKOl CBASH C OKpy2KalouleH AepHOU CeTbIO. 
Uacro MOXKHO BUeTb KapTHHb!, YKa3blBalolve Ha AeJIeHHe APbIIeK, a TAK*KE 
Ha UX BbIXOKJeHve W3 Apa, HM KapTHHbl, yKasbiBalollue Ha MpxAMoe AeseHHe 
caMux ajep, YTO B cBoe Bpema oTmeTua IlaruyenbT("t). TommuHa odom04uKH 
ajipa Kome6uetca oT 0,1 qo 0,03 p. B page MECTMOXHO BUCTb, ITO o6ou104Ka 
apa cocTaBJleHa M3 OOpasoBaHH MaNOUKOBUAHOM (POpMbI, PaCMOsMOAKeHHBIX 
nonepewHo. He nosmexkKHT COMHeHHIO, YTOMOAOOHbIE Apa 10 CBETOONTHYCCKON 
KapTHHe JOJKHbI ObIIH Obl ObITh OTHECEHbI K THIMY TOMOPeHHbIX AJep. 

IIporonma3ma pacCMaTpHBaeMbIX KJI€ETOK MOCTpoeHa, B OCHOBHOM, H3 TOH- 
yalimuX BOJOKOH HM 3epeH. TommiMHa OOMbUIMHCTBA BOJOKOH KoOJleOeTCA OT 
0,02 no 0,01 », T. e. HaxXoqUTCA JaleKo 3a NpeqetaMH pa3pelleHHA CBeTOBOrO 
mMukpockona. MoxHo BHeTb, YTO 3epHa BMeCTe C BOJOKHaMM OOpa3ylOT OAHY 
opraHuyeckyio cucTeMy. 3epHa ABJIAIOTCH KaK Obl W€HTPpaMH, OT KOTOPbIX B pa3- 
HbI€ CTOPOHb! OTXOAAT TOHYAMIWHe BOMOKHA, COCAMHAIONINeCA C TAKMMH Xe BO- 
OKHaMH, OTXOAAULMMH OT CocesqHHX 3epeH. B pe3ybTaTe STOTO BO3HHKAIOT 
COXRKHBIC CHCTEMbI, KOTOPbIe MOryT ObITb OTTPaHHYeHbI OT TAaKHX Ke CoceHUX 
CHCTeM ocpeAcTBOM Goslee TOJICTHIX BOMOKOH. Kpome ToH¥allIMX BOJIOKOH, 
B Tee SMMTeIHAaIbHbIX KJIETOK BHHbI Oolee TOJICTbIC BOJIOKHa, KOTOPbIe MOryT 
ObIThb B Upeyeme paspelueHHA cBeTOBoro MuKpocKkona. HanOouee TouIcTEIe BO- 
NOKHA MoceHero Bua AOJMKHbI ObITb paCCMaTPHBaeMbI KaK BONOKHa TepKcreli- 
mMepa. Bomokua TepkcreliMepa, Kak 3TO BHHO Ha cpeqHel KJIeETKe, BbIXOJAT U3 
6a3aIbHOH wacTH ee HM HallpaBAOTCA OTCHa B pasHble cTopoHb!. HepeyKo 
9TH BOJOKHa paciouaraloTca B HeENOCpeACTBEHHOM COCeCTBe C AJPOM, KaK 93TO 
BHAHO Ha TpaBol KseTKe. ToHKHe H TOJICTbIe BOJOKHa COCAMHAIOTCA B OHY 
cuctemy. Jlepad HWKHAA KeTKa HaXOMMTCA B COCTOAHHH JlereHepalluv, 0 eM 
CBHJETCJIbCTBYIOT CMOPLLCHHOe YIIOTHEHHOe APO H HaTHUHe B KJIeETKe OOUIMp- 
Holi NOJOCTH HW MCKHX BakyoOJeH B OCTaIbHOH acTH, MpOToMmasMbI, BUUMOM 
B BepXHell YacTH KeTKH. TakHM 0O6pa30M, paCCMaTPHBaeMbIM CHHMOK TOKa3bI- 
BaeT, YTO ABJICHHA AeC3HHTerpallu KIETOK HaYHHAaIOTCA YXKE B CaMbIX TyIyOOKUX 
COAX TeEPMHHATHBHOTO CJIOA SMHAepMuca. 

MexkKJIeTOUHbIe Leu H M@KKJCTOUHbIE MOCTHKH XOPOIIO BAAHbI Ha HalMx 
mipenapatax, Boupeku yTBepxkenuto ITn3a(?®). Ha puc. 2 xopomo BUAHBI Mex- 
KJICTOUHBIE MOCTHKM VM paciovloxKeHHble B HHX y3eIkH Buumouepo. Paccmar- 
pHBaeMble y3eKH He Bcerfla pacnosarawoTcd MocpeMHe MeMKKJICTOUHBIX MO- 
CTHKOB. OHH MOryT HaxoJHTbCA B JIIOGOM MecTe — OuIM2Ke TO K OHO, TO K Apy- 
ro KjeTke. Hukakoli na3MaTHueCKOH MICHKM, KOTOpan pa3yensaa Obl Mex- 
KJI€TOUHBIC MpOCTpaHcTBa Ha J[Be YaCTH, Ha STOM CHHMKe, paBHO KaK H Ha MHO- 
POUWMCICHHBIX JPYPHX, HMeCIOULMXCA B HaIMeM paciopmMKeHHH, OOHAPYXUTb He 
yaaetca. CnefyeT OTMCTHTb, YTO TyCTOTa paCNoNORKeCHHA MEXKKCTOUHBIX MO- 
CTHKOB HEOMHAKOBA B Pa3HbIX MCCTAX KJICTKH: B OHHX MECTAX OHH pacnlaraiorTcs 
CpaBHHTebHO PeAKO, H NPpOM@KYTKH Mey HAMM CpaBHUTeJIbHO IWIHPoKH, 
B ApyruX MecTax OHM pacioularalorca Tak rycTo, YTO y3eNKH KaK Obl CompHKa- 
CaloTcH OHH c Apyrumu. B mocmequem ciryyae co3qaerca BHeyaTAeHHe, 4TO 
MecTaMH OfHa KJIeTKa OTAeMHeETCH OT APyrol HeNpepbIBHbIM CIOeM BeIeCTBA, 
4TO MOXKET NaTb MOBO K NpeAcTaBeHH!O 06 OOoNOUKe. OAHako pH BHUMAaTEeIb- 
HOM PaCCMOTPCHHH HallIMX CHHMKOB TaKy!0 TOUKY 8peHHA cwleyeT MpH3HaTb— 
OWMMOOYHOH. OutM6o4uHo TaKxKe MHEHHe, TO MEXKKICTOUHbIe MOCTHKH IIOKPbITBI 
c1oeM HequepenuupoBwanHok MpoTommasMbl, Nepexoaweli Ha HUX c* TOBep X- 
HOCTH Tesla KJICTOK, KOTOpble STHMH MocTHKaMH coejMuaioTca. Ha nalwux cHUM-” 
KaX TaKOrO CJIOM Ha MCKKMCTOUHBIX MOCTHKAX OOHAPyXKUTb He yyaeTca. OTH Mo- | 
CTHKHM BCTYMAlOT B Teja COCHHACMBIX HMH KJICTOK, Pe IpoouKaloTcA B BONOKHA 
MpOTONa3Mbl CAMUX KJIETOK, UTO XOPOMWO BUAHO Ha puc. 2 H Ha MHOrouNcMeH- 
HBIX ApyrHX CHAMKAaX, MMEIOIIMXCHA B HalleM pacnops»KeHuH. Hepeyko moxKHO 
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Puc. 1. Tepmunatupupiit cmoit simzep- Puc. 2. Ulnnoparan kueTKa repMHHaTHBHOTO 
MHCa, HenOcpeACTBeHHO IIpHeraloulnit CON SiH epMuca 
K COCHHHTCJIbHOTKAHHOMY CJIOIO 


a 6 


Puc. 3. @—s3epuncrpii coil 2MufepMuca, O— sepnucrbiit cuol amMepMuca. 
SepHucTOCTh BbIparKeHa pesue, ueM Ha puc. 3a 


JAH, tT. 109, Ne 1, Toabazun 


|BUACTh, YTO MEXKKICTOUNBIT MOCTHK, CBASAHHBIi C OHHM Y3eNKOM, CosepxUT 
ABa WIM Ooee BOOKOH, KaxKoe H3 KOTOPbIX NMposomKaeTca B OTeMbHOe 
BHYTpHKeTOUHOe BoOKHO. B Apyrux cyyasx cpaBHUTebHO TOACTHIi Mex- 
KJI€TOUHbIN MOCTHK BOJIH3H MOBeEPpXHOCTH KJIeTKH JIeMHTCA Ha HECKOJIbKO BeT- 
Bel, KaxKJlad H3 KOTOPHIX NpOAOMMKAaeTCA B Tee KJCTKH B OTJJIbHOe BOMOKHO. 
)Ha Haimx CHHMKaX BHAHO, YTO BOMOKHA, BXOAMHe B CocTAaB MpoOTOMIa3MbI 
KJETOK STMACPpMHCa, He HMe€eT OMHOPOAHOPO CTPoeHHA: OHH COCTOAT H3 Yepeyto- 
MMXcH Ooee TEMHBIX H Oovlee CBETJIbIX YYACTKOB, H, Ce OBATEbHO, HMCIOT 
MepHoyuyeckoe cTpoeHue. 

IIpeqctapsenne 0 CyYOMHKPOCKONMYeCKOM CTPOeHHH 3epHUCTorO COA MOxKHO 
NOWYYHTh H3 pc. 3a, XOTH OHM STHM MOJIeM 3peHHA JaseKoO He ucuepHbl- 
BaeTCA BC TO MHOrooopasie CTpyKTYPHbIX OCOOeHHOCTeH, KOTOPOe OOHAapyXHBAa- 
TCA B 3TOM COe MPH MOMOLIM IIEKTPOHHOrTO MHKpockona. Cpequ ocobeHHo- 
cTell, XapaKTepH3Y!OWUX STOT COM, MOXKXHO OTMETHTL CAeqyroulve: Apo Kue- 
TOK B rIyOOKOM ypoBHe, IIpHuieraiouleM K repMHHaATHBHOMY CJIOW, elle XOPoLio 
3aMeTHO, B TO BP€MA KaK B Ooee NOBEPXHOCTHBIX YPOBHAX YacTO BCTpeyaloTca 
KUI€ETKH, Y KOTOPbIX APO OOHAapyXuTb He yaeTcs. BoOKHUCTOe CTpoeHHe MIpo- 
TONMA3MbI HAaYHHAaeT CrylaxKHBaTbCA, H MpOTOMMa3Ma CTAaHOBUTCA Oovlee TroMo- 
reHHoll. Hapsyy c 9THM, 4YacTO BCTpeyaloTcCa KJI€TKH, Y KOTOPbIX TOHKaA 
BOJIOKHUCTOCTh IIpOTONa3MbI 3AMeHAeTCA Oosee TPyOoH BOJOKHHCTOCTbIO H Apo 
CTaHOBHTCA OeCCTPYKTYPHBIM, TJIOTHBIM. HanOonee 3HadHTeIbHbIe H3MeHe- 
HeEHHA IPOHCXOAAT 3ecb B MEXKJICTOUHBIX MpOMexKyTKax. KaerkH HaynHa- 
1OT OTOJBHraTEcA OHA OT pyro, MexKAyY HHMH NOABIAIOTCA Gomee TOJICTHIE 
BOJIOKHa, KOTOPble, IpHlerad MeCTaMH TeCHO Apyr K Apyry, oOpa3syioT WOTHBIe 
TeMHBIe TSDKH, PaCOJIOKeHHbIe MEKAY OTACMbHbIMH KeTKaMH. HanG6omee xa- 
PaKTepHbIM JIA 9TOTO COA, KAK H3BECTHO, ABJIACTCH HamHuHe B MpoTonsa3me 
s3epeH KepaTornuamuHa. Ha puc. 3 @ BUAHO, YTO B MCKKJCTOUHBIX IIPOMeEKYTKaX, 
TIOMHMO y3eu1KoB Bunlowepo, NOABAeTCA OOJIbLIOe KOMHYeECTBO 3epeH, Mop(o- 
JIOTHYeCKH CXOHbIX C STHMH Y3e/IKAaMH, HO paciouaraiouluxcA Ha pa3HbIxX 
ypospuax. MoxkHo BuyeTb (puc. 3 a, BepXHAA KeTKAa), YTO MHOTHE 3epHa Je- 
2KaT He B M@XKKJETOUHLIX IPOMeKYTKAX, HO B CAMOM KJIeCTOUHOM Tene. B Apyrux 
MeCTaX Hapsafy c Ooulee KPyIHbIMH 3epHaMH, B Me2KKJIETOUHbIX IIpOMexKYTKAaXx 
B Tesle KJICTOK, a Tak#Ke Ha MOBEPXHOCTH KJeTOK pactouaralorcaA Oowee Med- 
kKuHe 3epHa. Kpome Toro, B Tele HHKHeH KJIeTKH BHAHO Kpyrsoe oOpasoBanHe 
CO CJIOMHbIM BHYTPCHHHM CTPOeHHeM, COOTBETCTBYIOIMee, OUCBHAHO, KJIETOUHOMY 
Il€HTPy, OMMCbIBAeMOMY B CBETOONTHYeCKOH THCTOJIOrHH. 

Ha puc. 3 6 u300paxKena KleTKa, B KOTOpOoH Tpouwecc osepHeHHA MpoTo- 
TMa3Mbl MOUs 3HAYHTeMbHO JaJIbIe; 3epHa, MOAOOHBIE BBIMeONHCAHHbIM, 3a- 
TIOMHAIOT 3feCb OONbINYIO YacTb MpoTonsasmpl. MexksJIeTOUHbIe MpOMeXKYTKH 
MaJlO 3€MeTHbI HJIH COBCeM crviaxKeHbl. OOpataeT Ha ce6a BHHMAaHHe TO, UTO 
B OOMaCTH MpoToMmasMbl, HelocpeAcTBeHHO [pHseraiomel K xApy, 3epeH 
MaJio HIM UX HeT copcem. Hapsayy c 9THM, MEX KJIETKAMH TNOABIAIOTCA Oowlee 
MOMHbIC BOJOKHA H HX MYYKH. OTH JaHHbIe TOBOPAT MPOTHB MHEHHA TeX aBTO- 
POB, KOTOpble CUHTAaIOT, YTO ARPO NpwyacTHO K OOPasoBaHHIo 3epeH KeparTo- 
rHuasuHa. 

Takum o0pa3oM, HasMune MasMaTHYecKOH OOOJIOUKH y KJIeETOK repMHHAaTHB- 
HOrO CJIOA HalHMH HcCeOBaAHHAMH He MOATBepxKaeTcs. 

PaBHbIM 06pa30M He MOATBepKaeTCA MHEHHE, YTO M@XKKJICTOUHBIE MOCTHKH 
MOKPbITbI CIOeM HeudpepeHUMpoBaHHol MpoToMMasMbl, MepexXoAAWleH Ha HX 
€ MOBEPXHOCTH SMHTeMHaIbHBIX KJICTOK HIM ABJIAIOUeHCA MpOoMKeHHeM OO0- 
JIOUKH ITHX KJIETOXK. 

Hamu jjaHHble HaXOATCA B CormacHH Cc JIMTepaTypHbIMH CBeJIeHHAMH O 
TOHHOPHOpHIIaxX HW BOJIOKHAaX Tepkcrelimepa, oHaKO HeOOXOHMO OTMCTHTb 
ITO IIpeoOMafaroulee KOJMYECTBO BOJOKOH, BXOAAUIMX B COCTaB MPOTOMJa3Mbl 
SUHTeIHAIbHbIX KJIETOK STMJepMHca yesoBeka, HaXOUTCA 3a TIpejeiaMH pa3- 
NeINIeCHHA CBETOBOrO MMKpockolia. 

Cneqye? CUMTATh OWIMOOUHOM TOUKY 3peHHA TeX aBTOPOB, KOTOPbIe pac- 
SMATPHBalOT BOJIOKHMCThIE CTpyKTYpbl MpoToMasMbl KJeTOK SMM epMuca 
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Kak apTe(bakT (buKCalHH, He HMeIOWIMN CBOero SKBUBaJIeHTa B XXHBOM COCTOS 
Huw. Hamuune cTomb ‘CYOX%KHOH CHCTEMbI BOJOKOH B KJIETKAX SIMepMHCa, oC 
Hapy2KHBaeMOM Ha (PUKCHPOBaHHbIX pelapaTax pH MOMOM SJIeKTPOHHOr 
MHKpocKola, XOpollo coracyeTca:c (baKTOM BbICOKOM MexaHWyecKOH Mmpoy 
HOCTH SMMJepMuca — CMOCOOHOCTH efO MPOTHBOCTOATh SHAYHTebHbIM Jedop 
MMpYIOULMM MeXaHHyeCKHM BO3JeHCTBUAM. 


TocyfapcTBeHHbIM MCHXOHeCBpOMOrMyecKHH HHCTHTYT Ilocrymuso0 
um. B. M. Bextepesa ; 21 X 1955 
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PHCTOJOIH 


Jl. B. JIEBMHCOH u M. H. JIEMKHHA ~ 


OP®OJIOTHYUECKOE H FHCTOXHMUHYECKOE H3Y4EHHE 
bIX HW UYBCTBHTEJIBHbIX HEPBHbIX KJIETOK 3MBPHOHA. 
KYPHUbI HA PASHBIX STAMAX PASBHTHSA 


(II pedcmasaeno axademuxom E. H. Tasaosckum 29 I 1956) 


#iga HacTosllero HcceoBaHHA — paspaOoTKa BONpocoB (:byHKUMOHaJIb- 
2TOXHMHH HepBHOH CHCTeMBI. 

THCTOXHMHH XapaKTepHa TecHad H HepaspbIBHaA CBA3b OHOXHMHH Hi 
Or, NOCKOJIbKy H3yyeHHe paciipeesIeHHA XHMHMYCCKHX BeIeCTB B KJICT- 
aHAX WH HX OOMeHA MIpH MNOMOLIM THCTOXHMHMYeECKHX METOJOB BCerya CBA- 
OMpeeJICHHbIMH MHKPOMOpoOJIOrHYeCKHMH SJICEMCHTAMH: KJIETKAMH, HX 
HaMH H BKJIOUCHHAMH, IpOMeKYTOUHBIMH BeLeCTBaMH H T. MI. 

Oe€HHO BaXKHO rHCTOXHMHYeCKOe H3yYeHHe HEPBHOH CHCTeMBI, MOCKOJIbKY 
IX MaJIbIX e€ OOBEMAX, JOCTYNHDIX AVIA UCeQOBaHHA, paciomaraetca 
ye KONHUECTBO (PYHKUMOHAIDHO OTJIHYHBIX SJICMCHTOB (pa3IHUHbIe Heli- 

KJI€TKH H MpOMeXxyTOUHOe BeLIeECTBO HeHpoOrsiHH, HepBHbIe BOJIOKHAa, 
OCHbI€e cocyjbl), H. 6€3 MpHMeHeHHA THCTOXHMHYeCCKHX MeTOJOB upes- 
40 TpyAHO, a BO MHOrHX cJydaAX H HEBO3MOXKHO, BbIABHTb OHOXHMHYe- 
IPOWecchl, CBA3AHHBbIC C OMpeseseHHOH cneuHpuyecKkoH dyHKunel. 
ayeH @yHKUHOHaIbHOH OHOXHMHH ABJIAeTCA H3y4eHHe CBA3H MeXLy 
puueckumMu (byHKUMAMH opraHH3Ma H ocoOeHHocTaMH oOMeHa (',4,7°). 
JIbKY PHCTOXHMHA B OOUbINOM CTeNeHH AUCHMNIHHAa Mopdosiornyeckag, 
GUTaeM, TO OCHOBHOH 3aayeH (yYHKUHOHaIbHOH TrHcTOXHMHH 
TCH BbIABJIGHHe KOHKPeTHBIX CBA3€H H B3aHMOOTHOLICHHH MexKy M3Me- 
MH (popMbI, OHOXHMHYeCKHMH TpoweccaMH HW cieuMpHyecKoH eATeJb- 
(O TEX WJIM HHbIX MHKPOCKONHYECKUX CTPYKTYPHbIX 9JIEMeCHTOB OpraHi3Ma. 
bEKTOM HAaIUero HCCJIeCAOBAHHA CJIYXKHJIH UYBCTBHTeJIbHbIC KJIETKH CIH- 
Oro raHriuA HW MOTOPHbIe KJI€CTKH WepeAHHX poroB. CMHHHOrO Mo3ra 9M- 
ia Kypuupl Ha 6, 7, 8, 9 WeHb HHKyOaLMH. 
I HCXOAHIH U3 Toro, YTOObI B Mpowecce 3apofbIWNeBOrO pa3sBHTHA WeHT- 
(OM HeEpBHOM CHCTeMbI, B YaCTHOCTH CHCTeMbI CNHMHHOrO MoO8ra NO38BOHOU- 
KMBOTHBIX, B TOM UHCI H NTH, MOET ObITb BbIAeCH pA PYHKUMOHAaJIb- 
TanoB. BHayame KJIETKH HEPpBHOHM TpyOKH He CBA3AaHbI elle CBOHMH OTPOcT- 
¢ JpyruMM opraHaMH H TKaHAMH, 3aTeM acppepeHTHBI€ OTPOCTKH pxsa 
bIX KJIETOK JopacTaioT JO HHHepBupyemMoro cyOcTpaTa H HayHHaloT ocy~ 
JIATH CHeMMpuYecKy10 (PyHKUHIO, HAKOHEL, OOpasyloTca pete KTOpHble ArH, 
[aloTCA §=©pedsIeKTOpHbIe ABMXKeHHA OpraHH3Ma H T. J., UYYBCTBHTeJIbé 
| MOTOPHBI€ KJI@TKH HaUMHaIOT B3AHMOCBASAHHO (PyHKUMOHUpoBaTb. Y pas- 
IX )KHBOTHBIX, 9TO, MOBHJMMOMY, MpOHCXOMHT Ha pasHbIxX sTaNax Mopcpo- 
mi ;°). ; 

MIIEKCHOe H3yYeHHe MOpdosIOrHH H THCTOXHMHH HepBHbIX KJICTOK B Ta- 
|epeJIOMHbIe MOMEHTHI (PYHKUMOHHPOBaHHA HepBHOW CHCTeMbI B Tpolecce 
THA OpraHH3Ma, Koryla H3MeHAeTCA XapakTep CyHKUMOHHPOBaHUA Tex 
HbIX HeHPOHOB, MOXKET MO3BONMTb MPHOMH3HTbCA K BbIACHeHHIO KOHKpeT- 
33AMMOCBA3eH H B3AHMOOTHOIMeCHHH (popMbI, (pyHKUMH WH OOMeHa HepBHbIX 
204. 


KAeTOK B pasBuTHM opraHusma. HcceqoBaTenb MoJyYaeT BOSMOXKHOCTD | 
30BaTb «9KCIEPHMEHT, MOCTaBJICHHbIM CaMoH IIpHpofou». 

Mp usy4agn melinoe yTomueHue cnMHHorO Mosra H COOTBETCTBYI0: 
HaJIbHble FaHHH KYPHHbIX 9MOPHOHOB MOpoOAbl OewbIM erropH Ha GF 
jle@Hb HHKYOallMu, Tak KaK Ha 7 J[eHb pasBHTHA, KaK MOKasavl A. A. 
(?), HaYHMHAaIOTCA pedbJIEKTOPHble ABWOKEHUA SapofbILila, oOpasyroTca ped 
HbIe MYTH. 


Puc. 1. CnunanbHblli ranrau SMOpHoHa KYPpHUbl, WeHHbIM OTe. 
a—nHa6, 6—Ha7 H @—Ha 8 fleHb 3apoMHlWeBOrO pa3BHTHA. 
10% opMasMH, MeTHIOBBIH 3eneHBIM wu MHpoHHH.O6. 90x, ox. 10 


Matepuan tbuxcupopasca cmecamu [la6agamia (HelitpambHol), Xenae 
(bopManHHom, 10% kucbIM (bopMasIMHOM, cHupToM c dopMasHHom (9: 1 
TlapaTbl OKPalUMBaJIMCb METHJIOBbIM 3CJIeCHBIM HW THpOHHHOM, 10 Manaopy, | 
HbIM TeMATOKCHJIHHOM No Teifenralny, cepe6puaucb no Dyty. IIposo; 
peakUHu Ha aprvHuH mo Ceppa, Aua3sopeakUHA Ha THCTHAWH, Ha rIMKO 
Waéayawy. 

MoTopuHble KIeTKH NepeHHX POroB CIMHHOrO Mo3ra B WeHHOM yTOUl 
(bopMupytoTca y 9MOpHoHa Kypuubl Ha 4 eHb pasBuTua (°). OxonyaT 
(OpMHpOBaHHe YYBCTBUTEJIbHBIX HEHPOHOB B CMMHAJIbHOM PaHTvIMH Hay 
‘CH TOIbKO Ha 7 JleHb pasBHTHA. MMeHHO B 3TO BPeMA HEpBHbIe KJIETKH, Ki 
AO STOrO ObIH CBASAHbI CBOHMH OTPOCTKaMH, BbICBOOOKMaIOTCA U3 CH 
AJIbHBIX CBA3eH M UPpOMCXOAUT (bopMupoBaHnHe HeHpouosB (puce. 1). Ha | 
M€3CHXHMa BOKPYr raHridA YNJIOTHACTCA H HaYHHaeTCH OOpasoBaHHe Kal 
B He TocTemeHHo (opMHpYIOTCA PeTHKYIHHOBbIE BosOKHa (puc. | 
7 J€Hb 3apoOfblleBad COCHHUTeIbHAA TKaHb C PeTHKYJIMHOBbIMH BOW 
(YepHbIMH Tlocse cepeOpeHua To PyTy HW kKpacHbIMH Moce oKpacKu No } 
pH) HawHHaeT MpOHHKaTb BHYTPb raHrHA H MOCTeMeHHO OOpasyrwrcs Ké 
BOKPYl OTJ€IbHbIX KJIeTOK (pHc. 2). OGocob1eHHe KeTOK H tbopmup: 
KallcyJI HeT C BeCHTPabHOH HM BeHTPasbHO-NaTepasIbHOH wacTH Tauri 
HalpaBseHM0 K Jop3abHou. Ha 8 Jeub KalicyJibl BAHbI y2Ke MOUTH BOK} 
HEPBHBIX KeTOK (puc. 2). Ha 9 AeHb yxKe NPOHCXOAUT KOMNAreHH3aUHA P 
JIMHOBBIX BOJIOKOH. 

Virak B cBH3H C oOpasoBaHHeM pedleKTOpHoit yru mpon 
H3MeHeCHHeE MOpoulOrHH CNMHAaIbHOrTO TaHrIuA, Nepexo OT CHHUMTHA 
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|) K kjeTouHomy, (bopMMpoBaHHe COCAMHUTCIbHOTKaHHBIX KalicyJ Bo- 
@xnou HepBHOH KJICTKH. 
#, Waoayau (°) ycTaHoBH Hamuve rAHKoreHa B MOTOPHBIX HW UYBCT- 
GIX HepBHBIX KweTKaX pxa MUJECKOMMTAIONIMX *KHBOTHBIX. Momb3yicb 
HquKoli, WaM yAaOCcb BLIABUTb TIMKOTeH B WMTOMAAsMe aHaJIOPHUHbIX 
6pvona kypHubl. Ha 6 edb MHKyOaWMH peakMA Na PIMKoreH Cula- 
(7 jeHb MHTeHCHBHOCTh peaKUHH B OOOHX THMaX KJI€TOK pe3KO BO3- 
YTO yKa3biBaeT Ha yBeMYeHHe KOHWENTpalWH YVIMKOreHa B I{MTO- 
§Ha 8 yeHb HHTCHCHBHOCTh peaKUHH He MeHACTCA. 


Puc. 2, Cnunanpypii raxriul 9MOpHoHa KypHulbl, WeHHbI OTe. 


a—nua 6, 6—na 7 u e—na 8 JeHb 3apOMblleBOro paSBHTHA. 10% cop- 
MaIuH, cepeOpenue 0 Pyty. O06. 90x, ox. 10 
HepBHbIX KeTKaX CIMHaIbHOro Tanna KOHUCHTpalua PvIMKoreHa Bcer- 
pile, YeM B ABUPAaTeMbHBIX KWeTKAX MepeHHux poroB CiMHHOro Mosra. 
ecHo, ¥TO KOHI[eHTpalluA PIMKoreHa B pasHbix YYBCTBHTCIbHBIX KeTKAX 
pHoro raHrauad pasmmuna. AHaJIOrH4HOe ABJICHHE onucpipaeT A. JI. Ula- 
EB CHMHANbHEIX PaHrMAX B3pPOCJbIX MJEKONMTAIOWMX MKUBOTHBIX (°): 
CTOXUMHYeCKHe peaKkIMH Ha AMHHOKHCJOTEI aprvHun H THCTHIHH [ai 
folllve pe3yJIbTaTHI: Ha 6 AeHb MHKYOallMH MHTeHCHBHOCTb peaKUHH Ha 
IH B MOTOPHBIX H YYBCTBHTEbHbIX KIeTKAX CpaBHUTeJIbHO HeBeJIHKa, 
7 jeHb KOHICHTpallua THCTHAMHAa B TeX MH ApPyrux KJIeTKaX Pe3KO YBeJIH- 
Tc, COXpansasnch Ha 8 J[eHb Ha ypoBHe 7 AHA. 
HTeHCHBHOCTh peaKUHH Ha aprinun, qocTaTouHo ca6ad Ha 6 eHub, 
rca Ha 7 u 8 JeHb pa3sBHTHA Ha TOM 2K YPOBHE. 
AKMM oOpa3oM, Ha 7 AeHb pasBuTHA gapofblllia KYPHIbl B CBA3H C H3MC- 
M (pyYHKUHOHaIbHOro COCTOAHAA UYBCTBUTCIbHBIX HM ABHraTeJbHbIX KuJe- 
MCTeMbI CNHMHHOrO Mosra H (bopMHp oBaHieM pecbAeKTOPHOH AyrH MpoOuCxo- 
(@ TOJIbKO Mop(posiorHuecKkast, HO HU 6HOXMMUYeCKan TMepecTpolika 9THX 
KK: OHM MOuyAaloT CHOCOOHOCTS OTKa[bIBATb B cBoeli WHTOMIasMe OOJIb- 
KoMYeCTBO TuiMKOreHa, H3MeHAeCTCA KaueCTBO O€JIKOB IIpOTOMNJa3MbI B CBA- 
“OTHOCHTEJIDHBIM YBeMYeHHeM KOHMeHTpPanuy THCTHAMHA. 
ome Toro, cslehyeT OOpaTHTb BHUMaHHe Ha TO, UTO UYBCTBHTeJIbHBIC H 


DHEIC KCTKH TUCTOXMMHYECKH OTMMYAIOTCA Apyr oT Apyra Ha Beex H3y- 
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YeHHBIX CTaquax pasBuTua. Boe Oblia oNucaHa pa3sIHuHaH MHTeHE 
peakUHM. Ha TvIMKOreH, B UYBCTBHTCJIbHbIX MH MOTOPHbIX KJI€TKaX, UE 
HOCTh peaKkItM Ha PHCTHAMH Ha 7 H 8 Jeb B YYBCTBUTEJbHBIX KeTKAX () 
yem B MoTopHBIX. A. JI. Madagamu IT. U. Pocxun c corp. (°°) yer 
M@EXY MOTOPHBIMH HW UYBCTBHTeJbHbIMH KJIeETKAaMH pa3JIHYHA TO HeK 
THCTOXHMHYeECKHM TOKa3aTeIAM Y PAA BZPOCJIbIX MJICKOMMTAIOUIMX IKHEl 
Hai JaHHbIe MOKa3bIBaIOT, UTO STH OTJIMYHA XapaKTepPHbI HE TOMB 
B3POCJIBIX MJICKONMTaIOWIMX 2XKHBOTHBIX, HO HM AWA Pa3BUBarouluxca | 
39MOPHOHOB KYPHUBbI. 
OTH J[AHHbIC JOJMKHbI MOCIYKUTb B asIbHeHWIeEM MaTepHaJIOM JA 
HHA PYHKIUMOHAIbHOM WHTOXCMOapXHTeCKTOHHKA CHMHHOrO Mosra. 


Buosoro-nouBeHHblt daKkyJIbTeT Tloctym 
Mocxkoscxoro rocyfapcTBeHHOrO YHHBepcuTeta 18 XI] 
um. M. B. Jlomonocosa 
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IKOJIOH 1 


H. HW. POP bIMIHMH 


OTONEPHOAMYECKON PEAKUHH KOJIOPACKOFO )KYKA 
(LEPTINOTARSA DECEMLINEATA SAY) 


(IIpedcmasaeno axademuxom E. H. Masaoscxum 30 I 1956) 


finaa Juanay3a y HaceKoMBIX CONpsKeHa C BaxKHbIMH HSMeCHEHHSAMH (pH- 
[M OOMeHa BellecTB H TpeGoBaHH opraHH3Ma K YCIOBHAM CpeJ{bI, CTO- 
HOWMMH CYINeCTBOBaHHIO BHJa B OCeHHe-3HMHHH MepHod. Tlostomy BBI- 
IIpHYHH, YUpaBsAIOMAX Auallay3ou BpeAHEIX HACeKOMbIX, HMeeT OOJIb- 
PakTuuecKkoe 3HayeHve JIA MporHosa UX pasBHTHA HW AHHAMUKH YHCICH- 
@a TakoKe JIA pallMoHadbHoro MWaHHpOBaHHA 3alllMTHBIX MeponmpHaTuil. 
@xHOCcTb. ynpaBseHHs quanay3o0i KoopagqcKoro XKyKa B MadopaTopHbIXx 
Jax uMeeT H MeTOAMYeCKoe 3HAveHHe B 9KCHepHMeHTaJIbHOW padoTe c 


§cuX Nop UpHYHHEI, BbISbIBaIONHe OCeHHIOIO AMallay3y y Kovslopadckoro 
)BLIACHEHbI HEOCTATOUHO, a HMeIOMIMeCA B HTepaType HaHHbIe NO STOMY 
ly MpoTHBopeyHBbl. OAH aBTOPH! BbICKASbIBaJIM MHeHUe, ITO quanay3a 
H@cKoro *KykKa oMmpese#eTcA oouelt empeccHel opraH3Ma, BO3HHKalOo- 
Jol BAHAHHeM HeOarolnpuATHbIX yCOBHli, B YaCTHOCTH OCeHHETO NOXoO- 
dia (°). pyrue, ormeyaa ce3oHHylo NpHypoveHHocTh Auallaysel, BMeCcTe 
MOKa3bIBaloT, UTO AKTHBHOCTb KYyKa He ABACTCH (pyHkKuHeH Temlepaty- 
)2, 4). Uerotca JaHHble, NoKasbiBalolve BAMAHMe CBeTa Ha quanay3y Ko- 
@:xoro »ykKa (°). C apyroi cTopoubr, Pabep MonaraeT, UTO cBeT yelict- 
jie HellocpeACTBeHHO Ha *%KyKa, a Yepes KopMoBoe pacTeHHe Gye 
ANM3 MMCIOULMXCA B WHTepaType (PeHoOrHyecKHX NaHHBIX CBUCTeMbCTBY- 
Se30HHOL NpHypoveHHocTH AManaysbl y KoopascKkoro *KyKa. ITO Mo3sBo- 
AipeloOxKUTb, YTO OHA BOSHUKACT NON BMAHHeM 3aKOHOMepHO HM3MeHsAIO- 
kB TeyveHHe ce30Ha (bakTOPOB BHeIIHeH cpefbl. 
}HacTosmelt padoTe H3N0%KeHbI MpeBapHTeAbHbIe PesyNbTATHI Heceo- 
| BNUAHHA JWIMHbI WHA Ha pasBUTHe HM AMaMay3y KomopaqcKoro KyKa i 
@ TOTO (bakTopa Cc YCOBHAMM TeMMepaTypbl H MMTANHA. OMbITHI 1p OBOAH- 
iteToM 1954 r. B CMelMaJibHBIX cbororepMoctatax. JI IHTeJIbHOCTb OCBEINCHHA 
}MpoBaslacb aBTOMATHUCCKH. ; 
-XONHEIM MaTepHaJIOM [IHX HallHX OMbITOB 6bIIH KaKH AWW, NoOwyueH- 
iT KYKOB, CoOpaHHbIX B.pHpose JeTOM 1954 r. Bo3qelcTBHio 9KCHepH- 
LJIbHBIX YCOBUM MosBepraluch JMYHHKU H umaro. KopM MeHAJICa e2Ke- 
{0. 
Ylaseli MepBHIX OMBbITOB OblIo UZyreHHe cboromepvosuueckol peak KO- 
ycKoro *ykKa. OnbiTbl Bech MIpH TemlepaType 25° MW MposouKUTebHOCTH 
yenun 0, 12, 14, 15, 16, 17, 18 u 24 yac. B cyTkH. KopMoM JIA AHYHHOK 
‘KOB CJIYKWJIM CBeKHEe JHCThA KapTopeia copta AKkepsereH. B KayecTBe 
Moro UTora B Kaxkoli cepH YYNTHIBAJIHCh NPOUCHT yxola KYKOB B qua- 
y WM UHTeHCHBHOCTh AMMeKManKH Y AKTHBHBIX 2KYKOB. 
lomoyple %KyKH NMOABUHCh BO BCeX CepHAX B nepuog c 10 mo 15 apry- 
i cpasy IpHcrynusH K akTHBHOMy NHTAaHHIo. B jasbHelinem moBeyeHue 
5B B pasHbIX CepuAX CTAIO PesKO pasiMaHbIM (pvc. 1). 

yCNOBHAX KOpoTKorO AHA — 16 H MeHee yacoB oOcBelleHHA B CYTKH —~ 
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Ha6uojasica APYXKHBI yxXo %KYKOB B JManay3y: yxKe K 30 aprycra nog 
*YKH 3apbWIHCb B NWecoK Ha He cay{KoB.’ IIpH WaHHHOM He — 17 | 
cBeTa B CYTKH’— J\Hallay3a HaOJOJalacb JIMIUb Y CE(MHUYHbIX OCO6EL, B ro 
KaK OCTAJIbHbIe 2KYKH Yepes 5—7 Heli Moce OTPORACHHA NPUCTYMHH K: 
*KeHMIO. CilelyeT OTMETHTb, UTO slilleKnaqKa y MONOMbIX HKYKOB, BO 
HbIX B YCJOBHAX JJIMHHOrO MHA, Oblla OUCHb MHTEHCHBHOM H JJIMNaCh ¢ 
N€HHBIM yracaHwemM Jo riyOokow ocenn. 16 yac. ocBelleHHA aH Tpomel 
bl pesyIbTaT — oKoNO 34% AManaysupyiowux %KYKOB. 
IIpv HempepbisHom ocBemeHun (24 yaca) mpoueHT AManaysbl TO cpak 

c cepHelt 17—18 yac. cBeTa B CyYTKM MoBbIcusIca. STO OOACHAETCA, MOB 
MY, TeM, 4TO OMONOrMYeCKad peakUMA Ha AWIMHY Tus ABJIACTCA Han6om 
KOH JIHUIb B Mp 

—* IpHpoAvol U3MeHy 
9TOrO (bakTopa, xa 


6b 
ann 
S 


IIpOcTpaHeHuA BHI 

OuepuyHo, 4TO 
H3MCHEHHE TIp Olen’ 
Nay3HpYrowluX Kyi 
pasHBIx cepuax 
OUbITOB Mo XxHO 
HHTb TOJIbKO pa3Ha 


30 


ipouenn Ouanaysupynuux ky ko 


0 HOH JHA, Tak Kal 
0 12,19 te 18 16 17 18 Zvac. Upowe chakToppt 
4auna CHR OWHHAKOBBI. 


TakuM o6pa3om, 
Puc. 1. JunHamuxa yxoga xB Aualaysy kolopaycKoro »*xyKa HO CUHTATh ycrTaHo 
MpH BOCMHTaHHH JIMYHHOK B Pa3HBbIX CBeTOBBIX YCJIOBHAX. 


Ha xpupbix — garst yuera yuanaysupyiomux ocobeli HbIM, TO kKoJopa, 


THE HaCe€KOMbI€ YMePeHHbIX INHPOT, OOslaqaer uerTKo BbIpaxKeHHOH 
nepHosuyeckoH peakuelt, peryMpytouel Hactynnenne y Hero juan 
7\auHa Qua, pH KoTopoit HPOHCXONHT Mepexok OT akTHBHOrO pas 
K PpasBHTHIO C AManay3ou (KpuTuyeckan JuuHa AHA), CocraBser mpu 25 
CKOJIbKO MeHee 16 Yac. B cyTKH. : 

Ho qua Qua sBaIAeTCH TOUHBIM ACTPOHOMHYCCKHM (paKTOPOM Hi He NV 
OOHCHHTS H3MeHeHUTi cpoKoB yXofa XYKOB B JManay3y, Ha6stojaloll 
B pasHble rogbl. B HamMx mpeqBapHTenbuBIX ONbITAX OblNO HccIeOBaH 
OTHOMICHHE CBETOBOrO H TeMMepaTypHoro (bakTOpoB B perymupoBaHuH juan 
Y Koulopatckoro KykKa, MPHYeM KPUTepHeM JA OLeHKU BIIMAHHA Temnepa 
Ha (oTomepuo_uyeckyio peaKkuuio BUAa CHYKUIO H3MeHeHHe | KpHTHY 
AJIMHBI JHA. 

OnbiTbl NoKa3amH, ¥TO Cc NOBLINeEHHeM TeMlepatypbl, Ip KOTOpolt HI 
XOMMT PaSBUTHe HKYyKa, KPHTMYeCKAad JWIMHA WHA (boronepuoguyeckoli pea 
HMCCT TeHACHIMIO K YMCHBINeHHIO. Tak, MpH Temuepatype 25° mpoueur jué 
SHP YIOUMMX X%KYKOB CocTaBsa mpH 16 vac. cBeta B cyTku 34%, a npu 15 
100%; pu Temnepatype xe 28°, cooTBercrBeHHo, 9 4 85% uw HM npu 14 
ocBemeHua — 100%. Takum o6pa3om, u3MeHenne TeMIlepaTypbl Bcero F 
3aMeTHO OTpaxkaeTca Ha XapakTepe (oTonepnoguyeckoli peakunn *KyKa UW 
THYeCKOH JHHe JUHA. 

Kak Hamu 6bWIO BLIACHeHO B OubITaX C coBkKamMH Acronicta rumicis 
Chloridea obsoleta Fab., KPHTHYeCKaA [HHA JHA y 3THX BUOB H3MeHH 
IpHMepHO Ha | vac npn nu3mMeHenny TemilepaTypbl Ha 5° (B mpeyenax ¢ 
MaJIbHBIX Temlepatyp). MoxHO oxHJaTb, uTO 4 y komopaycKoro xKyKa 
COOTHOMeCHHA OYYT 6H3KUMH. 

OKoMOrHYecKoe 3HaUeHHeE YKa3aHHBIX COOTHOWMCHHH onpexennetes TeM, 
’ USMCHEHHE KPHTHYeCKOl WIMHI AHA Ha 1 yac COOTBETCTBYET NOUTH MECAYHOM 
MCHCHHIO JIMHbI HA B OCeHHMT nepvog B upupoye. 


Crenyer 3ametuTh, 4To NOAPOTOBKa %KyKa K JManay3e B nepHok mpeqyu 
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muTanns gaBepluaslach pu Temmepatype 28° Opicrpee, YeM MIpH 20%. 
Qiomy, u3MeHeHHe oOOMeHa BellecTB B CTOpOHY NOATOTOBKH AMallaysbr 
JANOCb, B OCHOBHOM, JJIMHOM AHA, a MOBbINIeHHe TEMIepabypbl JHINb 
© pa3BHTHe B 9STOM HalipaBJieHHH. 

ey Toro To BIMAHMIO KavecTBa KOpMa WH B YacTHOCTH Ce€3OHHOrO H3- 
[| pacTeHHii, Ha pasBuTHe HM AMallaysy KyKa NpHaercr 6oubuI0e 3HayeHHe, 
ee Cab ADOCE HHTepecHbIM BbIACHHTh TaKKE BIMAHHe 3TOFO (pakTo- 
MecTHO C YCIOBMAMM OCBeIICHHA. ONbITbI ObIIH HavaTbl B Haale CeH- 
%.954 r. B kauecrpe KopMa BbIOpaHbl TPH copTa KapToen, yCTOHUH- 


ai 
i ‘OTOPbIX K KONOpagCKOMY 2KYKY lO JJAHHBIM sa6opaTopHoro MCIIbITAHHA 


w 
OO 
=| 
S 
pe) 
Be 
fs) 
i) 
im 
jar} 
a 
8 


stapusnsa Lo 10%, nS 60 
meS.tuberosumx {2 
fiKapTOPeIb—OKO- Sgn 
, ua S. gibberulo- y 
m—95%. B ofbi- Sat RAPA ARYL Ay Be Septet ree caer 
WHKH HW 2K VKH BOC- Segue Ct tt a” shew 
WIHCb Ha KaxK]OM y geen mi 
OpMa IlapaJIJIeJIbHO a dali BeOS 
muHoM (18 4ac. e 711) eta a ceca ul id: at ee Oe aE 
@3 CyTKH) HM Koport- § 
#2 uac. cBeTa) He. S 4 


MyMbTAaTbl OlIbITOB 4 8 12 16 ZU Lh 26 
fini Ha puc. 2. Oue- Anu om berxoda 


BUIMAHHe YCIOBHH pyc 9. Bananne KavecrBa KOpMa Ha pasBUTHe HM Auatlaysy 
A WM peKUMa OCBE- — kolopaslckoro KYKa B YCOBHAX JWIMHHOTO H KOpOTKOrO JHA. 
| Ha pa3BUTHe KOJIO- A,a — KOpM JIA’ HUHHOK H »*KyKOB—rHOpug S. tuberosum x 
Joro KyKa, cueqyer < quKuli Kaptopenb; 5,6 —KopmM—S. tuberosum, coptT Ak- 
laTb, UTO B YCJIOBH- Kep3ereH; B,e — xopm S. gibberulosum, Zl, 0 — kopM — 
MOsIoOH KapToedb copTa Axxepseren; A, 5, B, ZI — ce- 
porkoro HA BCE  pxn, nposesenubie mpu AuHHe BHA 18 yac.; a, 6, 6, 0 — ce- 
% yun B yWuallay3y PHU, NpoBeseHHble MpH AWHHe WHA 12 yac. 
[acHMO OT KayecTBa 
1. Bauanue KopMa cKa3as0cb JIHIIb Ha AMMTebHOCTH TOATOTOBKH K 
y3e: Ha OjlarompHATHOM KOPMe *%KyKU ObIcTpee 3aBepliaM MWHTaHHe H 
IM B TOUBy (KPHBBIe A u 5B), vem Ha HeOmaronpuaATHOM (KpuBaA B). 
Ha (18 4ac. ocBelleHHa) HaOJ0,aeTcA yacTHUHbl 
Ip quanay3y Ha BceX Tpex BuAax KOpMa, IIpH4¥eM CKOPOCTh MOATOTOBKH Hi 
4HT yxXojla B AManay3y OblIH Sombie Ha OarompusiTHOM KopMe (KpHBbIe 
), ueM Ha QHKOM (KpuBas 6). 
JaBHeHHe IMHAaMHKH yxofla B Aualay3y KYKOB, BOCHHTAHHbIX Ha MOJIOJOM 
bese copta AkkepsereH (B woe — Hatase aBrycTa) H Ha 9TOM 2Ke CopTe 
bensn, Ho Ooee cTapoM (ceHTAOpb — Havaso OKTAOpA) — COOTBeT- 
tuo, Kpusbie YZ, Ou 5, 6 ua pHc. 2 — M0KasbIBaeT, YTO B YCOBHAX KO- 
oro JHA BCe KYKH YXOMsAT B AMallaysy He3aBHCHMO OT Ce3OHHOro Bo3pa- 
<OpMoBoro pacTeHHs. Ho B ycIOBHH AIMHHOrO AHA MOJOAOH KOpM cm0co6- 
eT AaKTHBHOCTH %KYKOB HW peaHsallH NoMOBOH MpodyKuHH. 
fakuM 06pa3oM, H B STHX ONbITAX YXOA *KYKOB B JManay3y B Gombe cTenme- 
pmpeesmAsCA CBETOBbIMH ycCOBHAMH, YeM KayeCTBOM H BOSpacTOM KOpMa. 
\HaH3 elicTBHA UCCeLOBAaHHbIx (bakTOpOB Ha Apyrve MokasaTeiM pasBu- 
iKomopascKoro KyKa MoKasad cneryioulee. JLWHTeMbHOCTh PasBUTHA AMM" 
pu Temiepatype 25° papbupoBaa oT 12,4 cyTOK B HeIpepbIBHOH TeEMHOTE 
'1,8 cyTOK IIpH HerpepbIBHOM ocpemleHHH. HavOombulad fMHTebHOCTb pas- 
ig nuannok (12,8 cyToK) Obla pH AWHHe AHA p17 uac., HauMenbuian (11,2 
bk) up 16 yac. ocBelleHus. pH 15 uac. ocBeWIeHHA pasBUTHe JJIHJIOCb 
5 cyToK. Takum o6pa30M, HHUKaKOH 3aKOHOMepHOCTH H3Me€HeHHA J\JIHTeJIb- 


TH pasBuTHuA B 3aBHMCHMOCTH OT JWIMHbI HA He Ha6s1ofaetcs. 
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B noppmuenHoh Temmepatype (28°) AIHTeMbHOCTh pa3BUTHA JIMYHHOK 
TeCTBCHHO, YMeHbIUMacb H BapbupoBasa oT 9,2 fo 9,6 cyToK. 

B ombitax: c BYIMAHHeEM KayeCTBa KOPMa JVJIMTCIbHOCTb Pa3BHTHA JIMUy| 
BapbupoBasia Ha pa31M4HOM KopMe oT I! yo 15 cyToK, T. €. 3HAYHTEJIbHO ¢| 
Hee, U€M IIpH CaMbIX IWMpOKHX H3MCHeEHHAX CBeETOBOrO (PakTopa. a 
pesyJIbTaTbI aeT HM aHaJIM3 CMEPTHOCTH M Beca JIMYHHOK H XKYKOB. 

PesysbTaTbl ONMHCaHHbIX B HacTOAMeH CTaTbe ONBITOB CBUCTCIbCTBYH 
TOM, 4TO CBeETOBOM (baKTOp OKa3bIBaeT cMelMpHyeCcKoe Bo3seHCTBHE Ha pal 
THe KoOOpascKoro KyKa HW JeKAT B OCHOBe (PUSHOMOrHYeCKOrO MeXaHH3Ma,\y 
ryMpyloulero HacTymieHue Juanaysbl. CmelMpWyHocTh BO3qeHCTBHA CBI 
BOrO (pakTopa BbIparKaeTCA HW B TOM, YTO OH HE OKa3bIBaeT MOUTH HUKaKord 
KOHOMepHOro BJIMAHHA Ha AMHTCIbHOCTb pasBHTHA JIMYMHOK, UX BEC, CMEPTHtl 
HW [pyre MoKa3aTesH %KAU3SHEAeATCJIBHOCTH. 

JIpyrue ucceqoBpaHHuble (bakTopbl — Temmepatypa (°) H KayecTBO KOpM 
ABJIAIOTCA HecHelupuIHbIMH B OTHOWICHHH Malay3bl UH, MOBHAHMOMY, BJ 
Ha Hee KOCBeHHO, Yepe3 MeEXaHH3M (poTOoNepHosuyecKoH peakunH. B To xe lk 
MA OHH OKa3bIBaloT pellaloulee BO3AeHCTBHe Ha Bce ApyrHe CTOPOHbI pasBu 


JlenuHTpaycKu rocyZapcTBeHHbIii yHHBepcHTeT Toctynunog) 
um. A. A. )KqaHoBa 15_1,,1956 
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TFHIUIPOBHOJIOTH A 
M. HW. POYXUAKHHEH 


HEKOTOPbBIE 3AKOHOMEPHOCTH BECEHHErO PA3BHTHS 
®UTOMJIAHKTOHA BOCTOUHOTO MYPMAHA 


(II pedcmasaeno axademuxom E. H. Ilasaosckum 29 II 1956) 


~ Kauectsexupii cocraB :buTonmankTona Bapenuosa Mops u3yyancs paAqoM 
BTopos (*,°,°,°,"4), Mmerorca HekoTopble aHHble 10 YHCJIeEHHOCTH pacTHTeJb- 
BIX KJICTOK B MpHOpexkubIX patonax (%,4,’). JTaHHbIX O KOJIMYECTBEHHBIX 3a- 
OHOMePHOCTAX pasBHTHA (PUTONMAaHKTOHA B IpHOpexbe Bocrownoro Mypmana 


> 100 mau. 
ESSS59 20 man—100 man. 


KQQY tree. = 20 man. 


GBS> 100ruc. 
EES] 501m. -100 ruc J 20 man -100 man, 


AX 5 rec - 50 rec Iman -20mnn 


Puc. 1. A — paiion uccegosanna; 5, B, I — o6maa uncseHHocTb 

buronmanuktona B, cmoe 0—50 mM (uHcI0 KeTOK B | M?): B_ MapTe 

1954 r. B cnoe O—50 m (BH), 12 — 23 amp., 1955 rr. (B), 21—27 amp. 
1955 ae (7) 


|| muTepatype Het. B HacTosileli paGore MpMBOAATCA HeKOTOpble MaTepHasbl, 
jaiomive BO3MOXKHOCTD MOHATb 3aKOHOMePHOCTH pa3sBHTHA (PHTOMNJAHKTOHA 
CHOH. 

Patio uccneqopannit oxpaTbiIpaer 20-MHJIbHYIO pvwOpexHy!o 3SOHYy OT 
. Kuapquna jo Mpica Caatoh Hoc (cm. puc. 1). 
C6op Matepuasia Mpou3sBoRucA KpyrmoroquyHo pas B pa Mecalla Le 
| cTaHapTHbIM NepreHAMKYJAPHbIM K OeperoBoll HHH paspesaM: CREE 
lkomy, Tepu6epckomy, Jlanbue-SenenenKomy, XapJIOBCKOMY, oe nOMnICOn 
\y, Cearonocckomy (puc. 1,A). Kaabii 43 paspesoB BKsIOda 5—6 craHyapt 
BIX CTAHIHH: 

eee coOupasica 3aMblkatollelica Maso ceTbio JbKequ U3 a iN os 

| Bxoqubm oTBepcTHem 17 cm ¢ ropH30HToB 0—I0 M, 10—25 m, 20 —: se 


4 AH, +. 109, Ne41 


50 m— uo. KayecTBeHHbIii H KOAMUCCTBCHHBIM COCTaB (PHTOMJIAHKTOHA ONPee- 
jiasica IpH mpocuere KeTOK B CObeme 0,10 nau 0,05 cm? mpoopt. Ilomyyenupr 
pesyJbTaTbI MepecuHTBIBaIMCb Ha | M* OONOBMeHHOrO CTOMOa BOI. 

UnceHHOCTh KJeTOK (uTOMMaHKTOHa B cmoe O—25 m B mapte 1954 r. E 
cpeqHeM JWIst BCero patioHa BbIpasHacb BeaMYHHOH 20000 B | m*. B sanmajHor 
yacTH paliona (Kuapqunckul, TepvoOepcxu, Jjambue-SeneHelkuH pa3spesbr 
KONMYECTBO KJIETOK Obl B cpeqHem 3300, a B BOCTOUHOH yacTH (XapJIOBCKHK 
Uepnompicckuli, CasaToHoccKul paspesbt) 36300 B 1 M%, T. e. mpeBocxoxMmc 
YHCNCHHOCTh (pHTOMMAaHKTOHA Ha sanaye B 11 pas. 

TlopTopHple cOopbi (bHTONMAaHKTOHa MpoM3Boguuch B anpene 1955 r. Aus 
6omee TOUHOFO BHISCHCHHA palioHa, rye HayHHaeTcA UBeTeHHe (OMONorMyecKas 
BecHa), MpoObl Ha 3anaye coOMpach [BaxKbI: B Havase HB KOHL pelica 9kcneA 
UHOHHOrO cyqHa. B nepspom cayuae, c 12 no 15 anpensa, wuceHHOCTh uTOmNIAaHK 
TOHa B 3anasHOH MosOBHHe paliona Bcaoe O—dO M focTurasa B cpeHey 
995 500 2x3/m3, Bo BTopomM cayyae —c 23 no 27 anpena — 18400000 9xk3/m* 
B socTouHo momophHe c 21 no 23 anpea Oblia s3aperHcTpHpoBaHa UHCJIEHHOCT! 
nopayka 46 200000 9x3. 

Takum o6pasom, pasBuTHe (pHTONIaHKToHa Kak B 1954, Tak wu B1955r. Ha 
yaJIOCb B BOCTOUHOM MOJOBMHE UCceAyeMoro paliona (WeHTpambHaa YacTb CBs 
ToHoccKoro H UepHombicckoro pa3pesos). C BocToKka pa3BHTHe paclipocTpaHa 
JlOCb Ha 3allaf, 3aXBaTUB B TepBy!O O¥epeb ryObl H MpwHOpexHYIO ToOcy Wit 
puHoli He Gonee 5 Munb (puce. 1, 5B, B, J), T. €. MenKoBOAHbIC yuacTKH, wi 
ruiyOHHbI He MpeBbmuatoT 100 mM. | 

ConocTaBleHHe JaHHbIX O pasBHTHH (PUTOMMAHKTOHA Cc TeMMepaTypol Bob 
CBHJeTeIbCTBYe€T O TOM, UTO pasBHTHe HauHHaeTCA IIpH TeMMepatype, ABA 
IWeHCA MHHUMAJIbHOK AJId paloua ucceqoBaHuA. Tak, B MapTe 1954 r. B palo 
He C MAKCHMAJIbHOH YACIICHHOCTbIO (PUTONMAHKTOHA OTMeYeHa OTPHILaTeIbHad TEM 
nepaTtypa nmopsqka —0,3°; B ampeme 1955 r. TemnepaTypa (Ha cTaHIHAX ¢ 
HaMBbICIueH KOHUeHTpaluel (buToMMaHKTOHa) —0,9—1°. 

Hecmotpa Ha To, 4To BecHoH 1955 r.TemnepaTypa BOJbI Oblla 3HAYHTeIb 
HO Hue, em 1954 r., pasBuTHe (UTOMMAaHKTOHAa B OOa rosa HauMHasocb I 
OJHOM WH TOM Ke paloue. 

AnaJIM3 BHAOBOrO COCTaBa MOKa3aJl, YTO NepBbIMH HaYHHalOT pa3sBUBaTbC! 
HepuTHyecKue (POpMBI, IpHHawerxwkallve K APKTO-GopeaJIbHbIM H APKTHYCCKEM BI 
nam. B mapte 1954 r. HaliqeHo okono 15 BHAOB NWAHKTOHHBIX JIMaTomel, a 
WHE WM pasHomryTHKoBbIx. HanGomee maccoBbIMH H3 HUX ObWIH WuaToMe 
Fragilaria oceanica Cleve, Thalassiosira gravida Cleve, T. Nordenskioldi 
Cleve. B anpene 1955 r. 6b110 3aperucTpHpoBaHoO OKONO 26 NaHKTOHHbIX BUOB 
B MaccoBOM KoJHYeCTBE BCTPeYaIcb Te Ke BUALI, YTO HB 1954 r. Kpome Hux 
B Ti€pBOM NomoBuHe anpena 1955 r. B OYeHb OONUIOM KONHUeCTBE NOABHUIC! 
Chaetoceros socialis Lauder (Ha Hekotopbix crannuax jo 127300000 9x3/m?) | 
Phaeocystis Pouchetii (Hariot) Lagerheim (na HexKoToppix cTaHiMax Jl) 
462200000 9xs/m*). B pesymptate pasBuTHa JByX MoceqHUx BOMopocwleH UBeTE 
HH BOlbI ObWIO HaCTOJbKO CHJIbHBIM, YTO B ryOaX MHA M@JIKOBOAbAX Boa Mp 
oOpeTama 3eeHOBaTO-6ypbili BeT. 

Ilourw y BceX BYOB AMaTOMel, HauMHarollMx pasBuTHe paHHell BecHor 
OblIM OOHApyXKeHbI NOKOMMMeCA CHOpbl KaK B WIObCKUX cCcOopax 1954 1 
TaK H B allpeJibcCKUX COopax 19550 r. OdpasopaBuimeca MoKoAmMeca cHOpt 
y HepeTHYeCKUX BUJOB OMYckaloTca WM NepeSHMOBbIBaIOT Ha He. C nacrymieHve 
OaPONPHATHBIX YCOBH BeCHOH CNOpbl HAYHHAIOT popacTaTb HW jlawoT mMacce 
Boe pasBuTue (buTonmanKTona ("). Tak, 43 rosa B rok B NpHOpexHolt yactu Boe 
TouHoro MypMana pa3BuBalorcs B OCHOBHOM OJHH HU Te Ke HepuTHueckHe Bub 

B pesysbrate ABYXJCTHUX HaOJIOJCHHH ObIIO BbIACHeEHO, UYTO HMMeHH 
YCIOBHA BOCTOUHOH YacTH HccieqyeMoll aKBAaTOpUH HauOonee GaronpuaTH 
H J\Ist MpOpacTaHHA Cop, HM AIA ambHekwero pasBuTug BO,opocue. Bo-nepBbr 
oTO OAH US CaMbIX MCAKOBOAHBIX Y4aCTKOB, Tle 3HMYeT OCHOBHOM chou MoKOS 
WIMXCA CHOP HePHTHYeCKHX BHOB; BO-BTOPbIX, Ha BOCTOKe CoMHUe Haq roph 
SOHTOM TOCI€ MOAPHOM HOU NOABJACTCH Ha HECKONbKO Heli panbuse, 4eM 1 
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Taye, UTO ABJIACTCA OYEHb CYUIECTBEHHBIM 3JICEMCHTOM B OOIIEM KOMIJIeKce 
MKTOPOB, OOYCIOBNUBAIONIUX Hayatd Mpopacranun cnop. Jlanbuefuee uH- 
HCHBHOe PasBHuTHe BOAOPOcIel UeT 3a cueT TOPO, YTO B STOM PaliOHe B pesyJIb- 
)Te CHJIbHbIX MIPHJIMBO-OTJIMBHBIX SABJICHH MpOMCXOAMT BecbMa 3HepruuHoe 
(peMelIHBaHHe BOMHBIX Macc, BCJIeACTBHe vero 3HMHHe 3amacbl mTa- 
MbHbIX COJICEH, HCMOMbSYeMbIe BOOPOCIAMH B Mpowecce pa3sBHTHs, Mo- 
PT IONOMHATHCH 3a CUeT OHOreHHbIX 9/IEMCHTOB TPHOHHbIX CJIOeB BOfbI H 10- 
/PXHOCTHOTO CJIOA rpyHTa. 

| Havano passutua duroniaHKkTOHa B MpHOpexneli 20-mumbHol 30KHe Bapen- 
»Ba MOPH MOAYHHEHO TaKHM 2K€ 3AKOHOMePHOCTAM, Kak H Hayao pasBHTHA 
MTOMMaHKTOHa Bepuuropa Mops: paHueli BecHoli (MaprT, ampesb) HAaYHHAWT 
NSBUBATbCA TIpHOpexKHble XOMOAHOBOHbIe BULI Ha MCJIKOBOAbAX H MHLUIb 103- 
= STOT Mpolecc 3axBaTbIBaeT ryryOOKOBOAHbIe paliount (°, 1°). 


MypMmanckanx Onosormueckad cTaHUHa Tloetynus0 
Koupcxoro dusimana um. C. M. Kuposa 27 II 1956 
Axkafemun uHayK CCCP 
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BOTAHHKA 


A. H. PIATKOBA 


TIBIJIBLE HEKOTOPbIX COBPEMEHHbIX H HCKOMAEMbIX BHOB 
POJA MYRICA L. 


(II pedcmaszeno axademuxom B, H. Cykauesvim 28 X 1955) 


Pog Myrica, oxpatpipatomuii cBpiue 50 BuoB, KaK U3BecTHO, pactpoctpa- 
H celiyac B JOmHo Adpuxke, AOuccuHuu, TpomuyecKkoli HU BocTouHoli Asun, 
B. Amepuke, B Bect-Muquu B Anyjax ]Oxuoi Amepuku. B Exspone mpez- 
ABJIEH BCerO JIMWb OfMH BUA Myrica gale L., npouspacraiomuli Ha NOOepexKbax 
epHoH uacrH ATsanTuyeckoro okeaHa, BastTufickoro u CesepHoro Mopeit. 
aglee apeaJI pola NpeppiBaetca H B A3uH (Ha JlanbHem BocToke) BHOBb OOHAa- 
MOKMBAeTCA yxKe [pyrou, OuskHH K Mpexbiqyymemy Buy Myrica tomentosa 
1C) Asch. et Orabn. 

_Cosppemenuble Myrica —3To HeOONbINNe BeEUHOSeIEHbIe HIM JIMCTOMAa,HbIe 
peBbA HIH KyCTapHHKH C Y3KHMH JI@HUeTHbIMH, OOPaTHO-/IaHUeTHbIMH HJM 
OOJIFoOBaTO-OOpaTHO-AHLMeEBHAHbIMH JIMCTbAMH (po Comptonia oTsjmuuaetca 
PHcTO-HaypesaHHbIMH JIMcTbAMH). B TpeTHYHOe BPCMA, KaK CBHJCTEbCTBYIOT 
eoOoTaHHyeckHe JaHUble, ITOT pO UME WHpOKoe paciipocTpaHenne UH Obl 
eCTABJIEH HECKOJIbKHMH BHJaMH B COBPeMeHHOH ToOmapKTHYeCKOH oOOacTH. 
au6oylee paHHnue JIMCToBbie oTMeVaTKH Myrica H3BeCTHbI C HH2KHETO Mewia. BOwb- 
aM YUaCTb HX OTHOCHTCA K MaieoreHy H HWKHeMy MuHoueHy. B SaKxaBKa3be 
meuaTkH Myrica vW3BeCTHBI JO cpeAHero MJIMOWeHa BKJIIOUHTeJIbHO. 
IlanuHosoruyeckve JaHHble CBHJeTeLCTBYIOT O Ooslee IHPOKOM pacnpo- 
PaHeHUH 32TOrO posa Ha MPOTAKeHHH He TOMbKO TpeTHYHOTO TepHosla, B Oco- 
HHOCTH ero HMKHeH YaCTH, HO HM Mo3qHee, BKJIOUad UYeTBePTHYHOe BPeMs.. 
SO6CHHO OOHIbHa MbIbua Myrica B cpeqHedONeHOBbIX (6y4aKCKHX ) OTIO?KCHHAX 
Kpawubl, rye ona noganHpM H. O. Ulexuno (1) yacto 3anMMaet roc- 
DIICTBYIOIee MOMOKEHHE B CIOPOBO-IIbIIBICBbIX KOMMIeKcax. OjHako, Kak 
"eT BHHO H3 JaibHelimero H3I0%KeHHA, He BCH MblIbia JaHHoro pola yun-. 
Malach B Mpolecce aHaJIH3oB. . 

Tlpu u3yyeHHl MbIIbUbI HM Cop H3 BepXHeTpeTHYHHIX OTMO*KeHM San. TypkK- 
‘HHH HaMH OblI OOHapy2KeH CBOeOOpasHbI CMOPOBO-IIbWIbIeBOH KOMIIIeKC, 
‘cocTaB KOTOpOrO B OOJbIIOM KONMUeCTBE BXOfMNa TpexmopoBad MbWIbla U 
pconoruyeckH GuIMsKHe eli TpeXMOPOBble H OVEHb PeAKO YeTbIPeX- HW MATHMO- 
BHI IIbWIbIeBLIeE 3epHa C aPKAMH, HallpaBJIeHHbIMM OT MOpbI K Tope, Halofo- 
fe apok y Mbuibubr Alnus. CucremaTwyecka MpHHasexKHOCTb STOM MbWIbIbI 
ila .HeH3BecTHA. : 

— CBoeoOpasHe cnopoBo-MbluIbleBoro KoMMeKca San. TypkMeHuu {HM HeBbIAC- 
HHad IPpHHaJeKHOCTh OoJIbueH YaCTH MbIIbICBbIX 3CpCH 3aCTaBMJIH Hac 
y“OerHyTb K MOWCKaM aHaOroB UX CpeM MBIWIbIbI COBPEMEHHbIX PacTeHHH. 
JIA STO WeH HeoOXOXUMO ObIO B MepBylO OYepeb OOPATHTbcA K CHCTeMAaTH- 
KOMY cocTaBy HcKoMaeMbIx (plop HaHHoro palowa, HO UCKJIOYHTeIbHAA 
JIKOCTb COXPaHeHMA PACTHTebHbIX OCTATKOB B JOXHbIX palioax CpefHelt 
3M OUCHb YCoKHHa sTy 3aqauy. B HeoreHOBbIX OTOMKeHHAX San. TypkMe- 
iM 3a HCKmIOVeHHeM jpeBecuHb! Juniperus Moka He H3BeCTHbI MpOABJIeHHA OT- 
staTKOB pactennii. Te HeMHOrOUNCJIeHHbIe HAXOAKH, KOTOPble UPHBOAATCA ANA 
[eKHbIX c TypKMeHHeli palioHoB, XapaKTepH3yloT COOOM B OCHOBHOM HHTpa- 
HAJIbUbIe PACTHTEMbHbIE COOOUIECTBA, PAaCHpocTpaHeHHble Bob GeperoB Bo- 
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JlOCMOB, He MIpOJMBAA CBETa HU Ha OOWMM THM pacTHTebHOCTH Toro MIM WHOr 
oTpe3Kka BpeMeHH, HM Ha MHaMHKY PaCTHTeJIbHbIX COOOMeECTB. 

Mcks0UeCHHEM B 3TOM OTHOUMICHHH ABAeETCA MasleoreHoBaA (:0ueHOBasl) pare 
pa 1oxkHolt TypKMeHHM, oTmMYaIollasca pe3KO KcepotpHTHbIMH CBOHCTBAME 
Ananu3supya cocTaB e€ KOMMOHeHTOB, a TakKKe IIpHHHMasxt BO BHUMAHHe, UT 
TPeXMOPOBOrO THMAa IbIWIbIa OCOSEHHO PacCHpocTpaneHna CpeAM BETPOOMbIIACMBI 
CEPOXKKOMBETHBIX APECBECHBIX MOpo, Mbl OCTAHOBHJIMCb Ha poe Myrica, Te 
6osee, UTO B HCCIEOBAHHOM HaMH KOMMIeKce OblJIa OOHApy2XeHa TIblJIbla HE 
KOTOPbIX MOPoOrHyecKH GOM3KHX IWHPOKO M3BeCTHBIX NasMHoNoraM BAJO 
Myrica (M. tomentosa (DC) Asch. et Graebn. 
M. rubra Sieb. et Zucc. H Ap.), OMHCaHHBI. 
H. JJ. Pays3esuy (*). 

TIpu M3yyeHHH TIbIJIbIbl COBPCMCHHBI 
TIaBHbIM OO6pasoM cyOTpomMyeckHX HU TPO 
IMMYeCKHX a3HaTCKHX, acdpHKaHCKHX HU aMe 
PHKaHCKHX MpescTaBuTeseH 9TorO pola, BB 
ACHMJIOCb, UTO TblIbWa HEKOTOPbIX BHO 
Myrica MopdosornyeckH OTIMYaeTCA OT OONb 
IUHHCTBa J PyrX; KPOMe TOPO, OHA 3HAYHTeMb 
HO BapbupyeT H BHYTpH BHOB. 

Han6Ooublni JI HAC MHTepec HMEIOT He 
KOTOPble rIaBHbIM OOpas0M cyOTPONHyecKkh 
Hu TpomHyeckHe npeycTaBuTemH posta. [Ibwby 
9TUX MOCIeHUX, B OCOOCHHOCTH 1OKHOASHATL 
Koro Baga Myrica esculenta Buch.-Ham. 
NoJyueHHadA W3 OfHoro HW Toro Xe pacreHHs 
MME€T TPCXIOPOBY!0 bby 6€3 apoK H aHe 
JOrMyuHble 3epHa c apKamu. Hayo ckasatt 
YTO SKSEMIVIAPbl C apKaMu BcTpeualoTca 
OUeHb HeOObIIOM KosHUecTBe. JH HUX Xe 
pakTepHbI CJeyIoOWlWe OCOGeHHOCTH: H3 Tpe 
apoK, HallpaBJICHHBIX OT NOpbl K Nope HH 
CompuKacariolluxcs Apyr c ApyroM, ofHoppe 
MeHHO BbIPHCOBbIBaIOTCA JBC, TpeTbA Ke Bb 
pee oR See ee paxkeHa Oovulee cia6o WIM, Hac6opoT, OH 
Buch.— Ham. Vcxonaemme npuipue- @PKA POSKO OYepdena, a WBeApyrve MpoABMs 
BbIe 3epHa; 6, 2, 0,e—Myricaesculen- IOTCH C MeCHbIUeH ACHOCTBHIO. 
on Sp. MNov.; splans eeitgck CopepwieHHO aHaJIOrH4Horo THMa MbWIbIUe 
iets asigmue ne Son, MPHHAIIEXaMaN MeIOMY pay BIITOB, o 

Hapy2xxeHa HaMH B TPeCTHUHEIX OTIOKeHHA 

Gan. TypkMeHHH Cc Tol JIHMUIb pasHuuel, aT 
y HCKONAaeMbIX 9K3EMIMIAPOB APKH BbIPaKeHb!l C OObIUe OnpeseMeHHOCTHK 
IlopuquMoMy, y COBpeMeHHbIX BHJOB OHH ABJIAIOTCA CBOerO pola aTaBH3MOl 
y HEKOTOPbIX SepeH TIbIIbILbI Myrica esculenta apKH peyyuupyrotcs Jo TO! 
yallwHxX HHTeH, a “alle COBCeM MCuesaloT. 

B To BpeMA Kak JWI OMHUX COBPEMCHHEIX BUOB XapaKTepHa TIbWIbIa Tpe: 
mopoboro Tula, Apyrve, mpumMep Myrica Hartwegii Wats., umeror npeumym 
CTBCHHO IISTH- MW YETbIPEXMOPOBHble IIbWIbUeBbIe 3epHa. 3a peKUM UCKIOUeHHe 
OHH OOMafaloT ApKaMU, KOTOpPbIe OObIYHO HAYT HE OT KaxK Ol NOphI, a coequHAK 
JIHWIb HEKOTOpble H3 HX. 

B mpouecce u3yyeHua TbIIbIUbI poga Myrica BbIscHuoch, 4TO ona mpe, 
CTABIACT HHTepec HE TOMbKO JIA YCTAHOBJeHHA dNopucTuYecKoro cocTat 
Toro WIM HHOPO OTpe3Ka TpeTHUHOrO BpeMeHH Ha TeppuTopun TypKmenun. An. 
JIOTHYMBIC TIBWIBUCBBIC SepHa YaCTO BCTpevaloTCA B CMOPOBO-NbWIbUCBbIX KO! 
MIeKCaX APYPHX PavOHOB UH OMIMOOUHO OTHOCATCH HEKOTOPbIMH TadHOHOMOr 
mu kK cem. Myrtaceae umn ocTaioTca He onpeevIeHHbIMH. 

Tenepb, Kora MPHHaWIeKHOCTh STO MbWIbIIbI YCTAHOBMeHa, MOXHO Oy) 
MepeCMOTPeTh (pOPHCTHYeCKHH COCTaB OTEIbHbIX, TIaBHBIM o6pa3om nase 
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‘HOBBIX H BEPXHEMEJIOBBIX (pOp. Tak HallpHMep, COBepIeHHO OYeBHHO, UTO 
SOWCHOBBIX CIOPOBO-bIIbUeBbIX cueKTpax JOxHoro Ypana  mbwipya 
em. Myricaceae urpaga oY 43 rilaBHbIX pomeli HapaBHe c mSuIbUOlt cem. Erica- 
peae. B 90leHoBbIX (Gy4¥aKCKHX) OTNOKeHUAX YVKpaHHbl, re BOCKOBHMKOBHIe 
aHee ObWIM MHOrOUHCJIeHHbI, Telepb WX 3HayeHHe BospacraeT. Koe-rge, 
iaupumep Ha KapKasen B San. TypKMeHuH, MbIbIla Myrica c apKaMu coxpaHH- 
acb HB Oomee mo3qHee 
pema. 

Cy lo MHorouHcueH- 
bIM (pOTorpatbHAM TbIJIb- 
UbI, IpHBeyeHHou I]. Tom- 
oHoM HT. [Idmorom(’), 
{aCTb KOTOPOH OHH coro- 
TaBIAIOT CMbWIbIoH My- 
icaceae, MOXKHO 3aKJIIO- 
Tb, uTO B MaseoreHe 
equeH Esponpr mpej- 
TaBHTeIH 93TOrO ceMel- 
TBA ObWIN UpeACTaBJIeHbl 
OOJIbIIOM pa3sHoobpa- 
3HH. 

O mpucyTcTBHH oTTe- 2 
aTKOB JIMCTbeB Myrica Puc. 2. a, 6, e — Myrica carolinensis Mill. Vicxonaemaa 
peu’ ocTaTKoB Jpyrux . Tlbwipma; 2, 0 — Myrica carolinensiformis sp. nov. 
pacTeHHuH MaseoreHoBol 
S0ueHOBOH) dsoppt TOxnoro Ypana BuyHO u3 paodoTHt M. JI. Ysnays3e- 
redyayse (*). Ha Oonbuioe yyacrue 9Toro posa B MaseoreHoBEIx cblopax 
Ykpanubl yKaspipaet D. A. Cranucascknl(*). Hakone, dopa Bayxnisa, 43 Ko- 
Topol H. J]. Bacunesckoli (°) npupeyensr Tpu 
Buyja Myrica, JoMoHAeT pescTaBlenua 06 
apeale pola B HHKHeTPeTHUHOe BpeMs. 

Kacaacb pacupocrpaHeHiva B MmpouimoM 
Comptonia, A. H. Kpumrodosuy (7) go u3- 
BeCTHOH cCTeMeHH corsaluaeTca c MHeHHeM, 
BbICKasaHHbIM A. Hlenkom (8). Bo3paxasa K. 
OTtTuurcrayseny u ©. Yurepy, JoKa3piBaB- 
IMM, UTO MIPHCyTCTBHe MpOTeHHbIX HM MUPTo- 
BbIX ObIIO CBA3AHO C aBCTPaJIMHCKUM Xapak- 
TepoM (pJIOpbl MaJleoreHoBolt Esponnt, 
A. leuk oKka3piBal, «...uTO yyacTHe mpoTeli- 

6 HbIX €CJIM WH HaGJOalocb, TO BO BCAKOM CaLy- 
yae ObIIO MpeyBeIHYeHO BbILMeYNOMAHYTHIMH 

Puc. 3. a, 6 — Myrica Hartwegii apropaMH, B YaCcTHOCTH OvlaroslapxA cMelle- 

Wats. Hickomaemoe mbiibieBOe =— pig) cTbeB Comptonia u3 cem. Myrica- 
ee ceae c Dryandra — us Proteaceae...». Hospie 
MaNMHoMOrUyecKkHe JaHHble NOATBEPXKAaloT IpaBHJIbHOCTb TOUKH 3peHus Ulenka. 

Mopdosormueckoe CXO{CTBO TbWIbIibI loKHOasHaTcKOorO Bua M. esculenta 
© ucKONaeMOl MbiIbuUOll u3 San. TypKkMeHHH, a Tak%Ke TeppHTOpHa/lbHan OH- 
30CTb 9THX palloHOB, He pa3feJIeCHHbIX B MPOWWIOM TopaMH, MO3BOMAIOT BbICKa- 
3aTb IpeAMouOKeHe O LMPOKOM apealie MpeqKoB AanHoro Bufa. Ilosquee, B 
CBA3H C H3MCHeHHeM KJIMMaTa B CTOPOHY KOHTHHEHTAaIM3alHH HW MOXo/oOsaHusa, 
Pol COBepIeHHO HCYe3 H3 1OXKHBIX PpalOHOB CeGP: 

Hwxe mpHBoguTcd OMMCaHHe MbWIbIbI HEKOTOPbIX COBPeCMCHHBIX HW UCKoMAae- 
MbIX BHoB Myrica. 

Tpitbia coppemenubrx Bugos Myrica, nomyyenuaa u3 repOapua Boraun- 
yeckoro uncTturyra AH CCCP u BarymcKoro 6oranuueckoro caja, OOpabats- 
Baylacbh alleTOH3HbIM MeTOJOM. SapHcoBKa MpoOw3BoOMacb Ha MUKpockore 
MBH-1 npu ysenuyennu 800 “ Mp MOMOMIM pHCoBaJIbHoro allmapaTa aBTOpoM 
u XyqoxKHHKom B. C. J[posfoson. 
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Myrica esculenta Buch.-Ham. (puc. 1a, 6) 


Vs tOxnoro Kutas: d =24,0—30,0 up, nomapnaa ocb 19,5—22,5 u, 9KBaTOPHasIbHaAd OCb 
22,5—27,0 u. Tpibua Tpexnoposas. B noapHoM MOs0x%KeHHH OKPyrJlO-TpeyrO/bHaA, B 9K- 
BaTOPHaJbHOM IMpoKO-31IMNTHYeCKaA. Ilopbl SKBATOPpHaJbHbIe, CHJIbHO BbINyKJbIe, HHOPa 
COCJIMHeCHbI TOHKHMH HUTCBH AHIMA apKaMH. OObISHO OJHOBpeMCHHO OTYECTVJIMBO BbITeAeTCA 
OHA WIM Be apKH. OK3HHa TpexcOlHaA, XOTA YaCTO pasvIMYHMbI Ba COA. IKTIKSHHA 
TOAMLE IHI2K3HHbI. OKoO Mop ona OOpasyeT yTommeHHA. BuyTpeHHHH kpal MoceqHuXxX 
OObIUHO HepoBeH. DHAVK3HHA, He OcTHrad Mop, OOpbiBaeTcA, OOpasyA 3asyOpHHKy, HJM 
T1laBHO BbIKMHUBaeTca. MenkosepHuctad TeKCTypa 9K3HHbI yKpynuseTca kK nopaM. KouTypbl 
TIbIIbIbI POBHBIE. 

Pacnpoctpanenue Buga: 1O0.-B. Asuna, Mamaiickuu apxunevar. 


Myrica esculentiformis sp. nov. (puc. 1e, 2, 0, e) 


d == 16,5—20,0 vu. Tpuibua Tpexmopopaa 6e3 apoku c apKamy. B mOuJIApHoM MOJIO%*KeHHA 
OKpyrvl0-TpeyroubHad, B 9KBATOPHAJbHOM — IWHpOKO-sIMNTHYeCKaN. Ilopbi 9KBATOPHaJbHO- 
BhINyKsbie. [Ip HaMHYHH apOK YeTKO BUHbI OAHOBPeMeHHO OJHA HIM Be U3 HUX. B 9K3H- 
He yale pa3sJIMuMMBI Ba COM, pexke TPH M OMH. OxoulO Mop 9K3HHa yrTovujeHa. Hepos- 
HOCTb ‘BHYTpeHHero KOHTypa ee He BCerfa OGHapyKHBaeTCA. QHISK3HHA K MOPaM BbIKJHHH- 
BaeTcH HM O6pasyeT 3a3yOpHHKy. TeKcTypa 9K3HHbI MeJIKOSepHHCTad, K NopaM HHOra 
ykpynuaetca. KouTypbl mblibibt popupie. [per 2KeJITbI. 

Heorenosbie KpacHouBeTHBIe OTIOKeHHA San. Typkmenuu (He6ut-nar, MonxyKkubl, 
Kym-yar). ; 


Myrica esculentiformis sp. nov. var. insignus var. nov. (puc. 13) 


= 21,1 vu. IIbmpua BapHeTeta oTJHuaeTCA OT OCHOBHOTO BHa peSKHM YyTOJIMleHveM 
9K3HHbI OKOJIO Nop. 


Heorenopble KpacHOIUBeTHbIe OTMO%KeHHA San. Typkmennu (HeOur-zar). 


Myrica mirabilis sp. nov. (puc. 1 9) 


d= 21,0 uw. Tpexnopopaa mbiibaa c apKamu Hu 6e3 apoK. B MomApHOM MOsO2%eHHH Tpe- 
yroulbHad. OKTIK3HHA Y MOP CHbHO yTOJMeHa H BbITAHyTa HapyxKy. QHARK3HHA Takxe 
yToullena H [BaxkbI 3a3yOpeHa. KouTypbl MbIIbIbI POBHbIe, WBeCT MKeJITHIM. 

Heorenopble KpacHOUBeTHble OTIOKeHHA San. Typkmennu (Momxkykubl). 


Myrica carolinensis Mill. (pune: 2 a 6, @) 


Us Batymcxoro 6oTanuueckoro caga. d= 27,0— 31,5u. Tlonapnaa ocb 22,5—27,0 yu. 
OxpaTopriabHad Ocb 18,5—33,0 u. B ormugue oT nblmbyb M. esculenta y nbiibubI ZaHHOro 
Bula 9K38MHa y MOp cma6o NpunyxaeT HH COBCeM He yTOJMaeTCA. SepHHCTOCTb TeKCTYpBI 
BbIPaxKeHa OTYETMUBee B OOMAacTH NOP. PacnpoctpaHeHue Bua: Ces. Amepuka (Operon). 


Myrica carolinensiformis sp. nov. (puc. 2 2, 0) 


d = 25,5 — 27,0 u. Mopdonornueckue mpusHaku M. carolinensiformis ananornunps 
oco6eHHOCTAM MblwIbubl M. carolinensis. 


Heorenospie KpachoupeTuble oTOxKeHHA San. TypKmenuu (He6ut-gar, Momxyxanl). 


Myrica Hartwegii Wats. (puc. 3 a, 6) 


Hs Kannhopuun. d= 24,0 — 27,0 uw. Tpiapya maru-, uertsipex-, peAKo Tpexnoposaa 
O6pIuHO ¢C apKaMH, CBASbIBAIOULMMH He BCe MOpbi. 


Pacnpoctpanenuve Bua: Amepuka (Operon, Kammdopsaua, Mexcnxa). 
Myrica sp. (puc 3 @) 
d= 24,0 w. Mbinbya natanopopas. Or M. Hartwegii oranuyaetca OTCYTCTBHEM apoK 


H HeOONbINON MpHNyXJIOCTLIO 9K3HHbI OKOIO Top 
Heorenopbie KpacnomperTHbie OTMOxKeHHA San. TypKmenuu (Momxykunl). 


Tloctynua0 
9 XI 1955 
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Hoxaagoe Akagemun nayr CCCP 
1956. Tom 109, Ni 1 


PHSHOJIOLH A PACTEHHH 
wt. C. OMAPOB 


JIMAHHE OCEHHHX YCJIOBHM HA COJEP)KAHME PACTBOPHMbIX 
| YIJIEBOJOB B APOBOM MUEHHLLE, XSMEHAEMOM B O3HMYIO 


(II pedcmaszexo akademuxom T. J]. JIeicenxo 5 IIT 1956) 


~PaoM pa6or, BBIMOIHeHHBIX B MoceHHe TOALI, Bce Gomee MOATBepxKaerca 
NOAOTBOPHOCTh MOMORKeHUA © pellarouleli POH OCCHHHX CBeETOBbIX YCJOBUil B 
pollecce NpeBpalleHHA APOBbIX 3/1aKOB B O3HMBIe (°). 

Y cTaHoBJIeHo, 4YTO OCeHHHE CBeETOBbI€ YCJIOBHA Ha (one Apyrax akTopos 
HeWIHeH CpeAbl ABJIAIOTCA PeLIaIOWIHMH B H3MCHEHHH APOBbIX 31aKOB — Mle- 
bl, AuMeHA —B o3uMpIe (°,""). TlosToMy ApoBble pacTeHHA YKJIOHAIOTCH B 
TOPOHY O3HMOCTH TOJIbKO B TOM CJIy4ae, CCIM OHH 3@JICHbIMH JIMCTbAMM AaKTHB- 
29 (OTOCHHTeSHpyIOT B OCeHHHX MoceBax (°,°,°). OqHako pay uccieqoBaTenel 
aOuOAa PakTbI MOABJICHHA O3HMBIX (POPM B pe3ysIbTATe MO3qHHX, MO3HM- 
X MOC€BOB APOBBIX, Kora POTOCHHTe3 B OCCHHHX YCJIOBHAX Obl WeNMKOM WIE 
OYTH MoHOCcTHIO HcKoNeH (4, ). MMeroTca cooOmjeHHa H 06 YCMeUIHbIX OLbI- 
aX 10 MOJYYeHHIO O3HMBIX (OPM H3 APOBbIX BOOOMIE NOMHMO OCe€HHHX oce- 
OB, IYTEM MpoAOMKUTeIbHOrO BOsAeHCTBUA Ha MpopaljeHHble CeMeHa oOTPHILa- 
2JIbHBIMH TeMMepaTypaMH B psAe MOKOJIeHHH, C MocweyIOWuM HX BeceHHUM 
ocespoM (?,°). B yka3aHHbIX HcCIeqoBaHHAX Mponcxoqamme B,UpHpose Mos- 
BITHBIX paCTeHHH H3MCHCHHA BBIABJIAJIMCb B OCHOBHOM IIyT€CM HX H3y4eHHA B 
CeHHHX MoceBax, Kora OOHapyKHBaeTCA KOHeCYHbIH UTOor BosselcTBui — 
OABJICHHe O3SHMBIX (opM. 

IIpeyctaBiseT ollpeyeseHHbId HHTepec U ApyroH Mo_xXof K peuieHHIo 9sTOH 
ajauH, a MMCHHO — BbIACHeHHe CABHTOB B HEKOTOPbIX OHOXHMHYECKHX M0Ka3a- 
2JIMX, 10 KOTOPbIM pa3JIH¥aIOTCA O3HMble H ApoBble. OAHHM W3 TaKHX HMoKasa- 
ale, KaK H3BeCTHO, ABJIACTCH COepxKaHve B PpaCTeHHAX PaCTBOPHMBIX yruie- 
omos (°,?°). 

B HacTosmelH pa6oTe WemaeTca MOMbITKA BbIACHHTb POJIb OCCHHHX YCJIOBHH 
(opMupoBaHHH Y APOBOM NMeHHIUbI, MepesebIBAaeMOM B O3HMYIO, XapakTep- 
OU JIA O3HMbIX (POPM CMOCOGHOCTH K HaKOMVJICHHIO 3HAYMTeIbHOrO KOMMUeCTBA 
ACTBOPUMBIX YIrJIeBONOB. 

CBeeHHa B STOM OOaCTH BeCbMa OTPbIBOUHbI H HeMHoroyNcsienubl. [3Be- 
THO JIMUIb, YTO Y APOBbIX 31aKOB, H3MCHACMbIX B O3HMbIe, CosepKaHue Ca- 
‘apoB pe3KO Bo3pacTaeT Yepes onpeseeHHoe wWcoO eT (OObIYHO 2—3 roga) 
MMOBKH H IpHOmMKaeTCA K cojepxKaHMIo y HacTosmMHx o3HMbIXx (*,"',"”). Ho 
WHaMHKa (pOpMHpoOBaHHA ZTOFO CBOMCTBa B 3aBHCHMOCTH OT BOSeHCTBYIOIINX 
@ pacTeHHaA ycJIOBHii OCTaeTCA HeBbIACHeHHOH. 

B xauectBe oObeKTa H3yUeHHA HaMU Oba B3ATa ApoBad mueHuya Muub- 
py 321. Pa6ora, nayataa B 1953 r., IpoBo_uacb B YCMOBUAX Jlenuurpaja. 

Uactb MCXOJHbIX CCMAH Oba MOABeprHyTa MpOMOJUKHTeIbHOU «XOORHOK 
posusaunu». Jina sToro ceMeHa popallluBamucbh OHH CYTKH H BbIJepxKUBa- 
Wcb B TeyveHne 70—75 Hel pu TemMepaType, KomeOOMelcA B Mmpejemax OT 
| to —4°. 3aTem 9TH CeMeHa BbICeBaINcb BecHol. [loromcTBo pacTeHHH, NoxBepr- 
(YTHIX “XOJIOHOM APOBH3alHN», WH WaCTb pacTeHHl H3 HCXOJHbIX CeCMAH BbIpa- 
HHBaJIMCb B OCCHHMX MoceBax. «Xoo,HaA APOBH3alNA» H OCCHHHE MOCeBbI Kak 
[OBOH MapTHH UCXOMHbIX CeEMHH, TaK HM MO YYCHHBIX OT pacTeHHi, ye Toj- 
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BePrHYTHIX 9STHM. BOSfelcTBHAM, ObWIM MoBTopeHb!. Kpome nepedHcsIeHHore 
MaTepHala, B SKCIeRHMeHTaX HcMombsoBanacb mmenuga MujbTypyM o2]} 
mpowemuuad Tok 3HMOBKH B M034qHeM ToceBe. 

. KosmuecTBo pacTBOpHMbIX YIJICBONOB. ONpeAeJAIOCb B PaCTeHHAX OCCHHUX 
MOCeBOB MIpH MoMOMM ma6opaTopHoro pedpakTometpa. Pacrenua Ama anausa 
Opaiuch C J[eIHHOK 6e3 BbIOOpa B Je€Hb HacTyIJeHHA 3aMeTHOTO 3aMOpO3Ka 
(18 XI 1953 r. uw 26 XI 1954 r.). K sromy MomeuTy mmeHHua uMea 10 2—¢8 
XOPOWO PasBHTbIX MoOera KYyMeHHA. 

Pesynptatel uccueqosaHui 1953 u 1954 rr. OpimM ananormuHbt. IlosTomy B 
Ta6. 1 MpHBOAATCA WaHHBIe TOMbKO 3a MoceHHH ro}. 


Ta6auna 1 


CogepxKanne pacTBOpHMbIX yrseBOZoB (cyxoro BelllecTBa) B COKe pacTeHHH MMeCHHIbI 
MuaptypyM 321 B 3aBHCHMOCTH OT BOSJeHCTBHA B MpeAbIqyUleM NOKOACHHH 
(noces 6 IX 1954 r., ananns 26 XI 1954 r.) 


NoNe Cofepx. pacTBop, 
yraeBOLOB 
o6pas - Tlpoucxox enue CeMAH . (cyx. Beul.) 
IlOB B COKE B Jy 
1 Apopaa nmennna MunptypymM 321—KonTpolb ........ 8,9 
Ps Timenuya Musbtypym 321, npomeymaa xoOqHyI0 ApOBH3salH1o 
By ORHOM HOKOMCHUM 2 c0e- 5... cls Oe) kee Sek” ce meetin eee TaD 
3 TImenuna Munptypym 321, npomeyulad xoJ0,HYyIO ApOBH3alH1o 
Bj IBYX, TOKOMCHH Kad & nt eA k Colne mean st eos aetna hie 
4 TImenuga Muiptypym 321, npomegmasa 1 rox oceHHero no- 
Coys) 2) a ae aera re Niue Ie ivy MOU Mn VINA hides Tat atte ols Sec) 
D Ilmenuna Muaptypym 321, npomenmaa 1 noxz3sumManh u 1 ocen- 
HEM MOCEBET: Gf Soe OR ees Weed, ies ea cue eee ae 
6 Ilmenuma Munptypym 321, npomeyuiad xooqHyIO APOBU3aHIO 
u 3atem 1 roy oceHHero noceBa, pa3sHOBHHOCTh Muspty- 
OWNS dei eee ideo RG a eh Seam Lona ta os) mn Ne | 
g To 2e, pasHOBHHOCTb Jliotecienc . By She rath At eee LG ane 9,4 
8 Osumaa murleHuna YkKpaHHKa — KOHTpOJIb. .......... 15,2 


V3 ta6n. | BuqHO, 4TO MOTOMCTBO pacTeHHH, MOABeprHyTbIX XoOMOAHON 
ApOBu3sauNH B TeyeHHe 7O0—/5 HeH, B OCeCHHHX MoceBaxX HakanJMBaetT 
PaCTBOPHMbIX YIJICBOJOB 3aMeETHO MeHbIIe, YEM OObIYHAA APOBaA MUeHHLA 
MusptypyM 321, aBaaioujaica HX HCXo,HOH topMoli. Bomee Toro, xonojquaa 
APOBH3allMA B UBYX MOCeOBaTeIbHbIX MOKOJCHHAX 3aKPeMIAeT HU YCuMHBAeT 
STY TeHJCHUMIO K CHHKeHHIO COMepKaHHA YrJeBOAOB, T. €. CKasbIBaeTCA Ha 
npHpoge pacrenuii, Kak Obl YKJIOHAA UX B CTOPOHY OoubUIel ApoBOCcTH. ; 

B To ®e BpeMA Ta 2%Ke MMeEHHWLa, Mpoweswad OMHOKpaTHbI oceHHHH TloceB, 
HaeT B MOTOMCTBE pe3koe YCHJIeHHe CMOCOOHOCTH HaKaMJIMBaTb pacTBOpHMBIe 
yruiepolbl. B TakoM Ke HalpaBJIeHHH MoseHCTBOBaIH OMH NOA3HMHUE U3 
TEM OHH OCeHHHM MoceBBI. y 

Oco6eHHO HariaqHO comocTaBleHHe oOpasnos 3 u 6, 7. 3ameHa xono,Hol 
APOBH3alMH BO BTOPOM MOKOMe€HHH OCeCHHHM MOCeBOM IPHBOAUT B TMOTOM- 
CTBE K OTYCTIHBO OTJIMYMMbIM MOCeCTBHAM: MOTOMCTBO MIMeHMUBI, Tlo[Bepr- 
HYTOM MOBTOPHOM XOJOLHOH APOBUZAalMH, HakoNMIO Bcero 7,3% pacTBOpUMBIX 
YruIeBONOB, T. €. 3HAYHTCJIbHO MeHbINe, YeM UcxoqHad Mubptypym 321; B pacre- 
HMAX 2Ke, NPOWeMUHX BMCCTO XOMOAHOM APOBHSAllHH OCeHHUI MoceB, CojepxKa- 
HHe YIVICBOKOB BOspoco JO 11,1%, uo yKasbiBaeT Ha yKNOHeHHe Mpuposl 
S9THX PacTeHHH B CTOPOHY O3HMOCTH. 

TakuM o6pa3s0M, OHO MposowmKuTenbHoe BosselicTBHe HU3KHMM Temme- 
paTypaMu, 6€3 OCeHHHX NoceBoB, He BefeT K BOCHMTAHMIO y MueHHIE Mun: 
TypyM 321 cnocoOHocTH HakalMBaTb Ha OCe€HHEM He 3HayHTeMbHOe KOU: 
YeCTBO YIvI€BONOB. 

Oyquako XoNOMHaA APOBUsALUA He ABUTACH OespasIHIHOK AA pacrenuli v 
He MpOXoAUT 6e3 BIMAHHA Ha MpHposy moromctBa. Pacrenus, no_BeprHyTHle 
MPOMOMKUTENHOK XOMOLHO APOBHsaluU, aloT B MOTOMCTBE opraHH3MbI < 
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NOMATAMBOH NaOMAbHOH Mpupogoli, Gomee cnocoOHbIe ycBaHBaTb HeoOLIUHEIe 
ANA CCOA YCNOBUA BHEIUHeH cpebI M Werue mpHcnocabsMBaIoUlNecH K HUM. 

TloqonbirHEle NWeHHIbI Ob U3yYeHbI B BeCeHHeM rocese. IIpu 9ToM oHu 
BBIKOJIOCHJIHCh IPHMCpHO HapaBHe C HCXOJHBIM APOBbIM COPTOM HM He cofeprKa- 
JIM O3UMBIX opM (Tad. 2). na nonyyenuad NocweqHAXx NoTpe6oBasocb He Me- 
‘Hee TpeX 3HMOBOK (KaK MbI yOeQHJIMCb Ha OoJIbIIOM MaTepHase, JIA Yero 
B ycnosuax JleHmurpayckolt 061. TpeOyerca He mMenee 3—4 wer). 

¥ 


Ta6muna 2 
TlopexeHHe ONbITHDIX NMeHHI, B BeCeHHemM oceBe 


lata Kkonomenus 


NoNo 
| o6pas- | ’ Ilpoucxowx ene ceman mepBoro 6onbuIHH- nocsie Hero 
Be pacrenus eet pacTrenusa 
pacTeHHu 
= 1 Apopasa nmenuia Muaptypym 321 —xKontpomp.| 2 VIII| 9 VIII 13 VIII 
2 | OnsirHaa nmenuya Munptypym 321 xonoqnaa 
APOBH3alHA B OMHOM NOKOMeHHH ..... .{ 30 VII 6 VIII 13° VIII 
3 Xowo07HaA APOBHsAallNA B AByXx moKoOJenuax .. .| 30 VII | 10 VIII 14 VIII 
Srted POM OCCHMETO MOCEHA s  s.tyrc-se does <a) ch OL. VIL 4 VIII 10 VIII 
oy) 1 noy3sumMnni wu 1 oceHHWM MoceBpl . . ....{ 3 VIII! 10 VIII 18 VIII 
6 | XonoqHad ApoBusauua u 3aTem 1 rox oceHHero 
mloceBa, pasHOBHsHOcTh Munptypym. ....{| 3 VIII] 9 VIII 20 VIII 
i To Ke, pa3HOBHAHOcTb JItoTeclleHc . .... . ay WANN 8 VIII 14 VIII 
SehOMa SHMOBEM = este 4 seh cll Phe cece WOU lO WAU He sce 
pacTeHua 
BbIKOJIOCH - 
JHCb 


OrmeTHM, 4TO pacTeHHA O3HMoro THMa (HX MPH3HaKOM CJIyKHIH HeOMyWeH- 
HOCTb BCXOJOB H cTesoulasca (popMa KycTa), NOABMBIUHecH B IWeHHYe 3 eT 
| 3HMOBKH, 110 COJep%KavHiO pacTBOPHMBIX YIvIeBOOB IpHOMMKaIHCb K O3HMOMY 
-copTty YkKpauuKa: cooTsetcTBenHo, 14,0 u 15,2%. 

B cBxA3H C pe3yJIbTaTaMH HCMbITAHHA NOAOMbITHIX MWeCHHL B BeCeHHEM T0- 
ceBe BO3HHK BOMpoc oO CJIBHraxX B UX IIpHpose, OOYCOBIMBAaIOWIMX Pa3sJIHIHA B 
HakOMJIeHHH yrseBogoB. Jina BbINCHeHHA 3TOrO BoMpoca Obl MpOHsBeyeH UX 
CTayMHHbI aHasH3 NO OOULENpHHATOM MeToyuKe (%). 


Ta6auna 3 


Peaxnua MOJOUNbITHBIX NMWeCHH Ha APOBHSallHiO HW Pa3JIMYHylo JWIHHy AHA 


SanepxtKa KONOUICHHA 
(Ha 14-uac. WHE 10 
cpaBHeHHto C pacTe- 
HHAMH, HaxXOAAWIUMuCH 
Ha 24-4ac. He) y pa- 
CTeHHH, BbIKOJIOCHB- 
LIHXCA B CpOKH KOVJIO- 


MaxkcumM. ycKopenue 
KOJIOWeHHA (B LHAX 
10 CpaBHeHHto c 0 AHel 
ApOBH3alHH) y APOBH- 
3up. pacTeHHi, BbIKO- 
JOCHBIUHXCA’ B CPpOKH 


KOJIOWICHHA 


Tlpoucxouw enue CeMAH IeHuwA 
fo) (e) 

! oe SB ma oe 
& ie | 4 
° mas On Gi =i 
mae = Sos eas a = Ass A 
oo as oo (oes) =) als CO) 
Me Ao m Be Qe oon Ba 
ao Bao 90 Qo Bao (oS) 
Os © oe og og OR & Ong 
aa 000 Boa =e ome S) Ra 


Aposaa nulenuna Musaptypym 321 — KouTpoudb . 2 

OnbitHad nmenuya Muaptypym 321 xonoquaa 
APOBH3alWA B OJHOM MOKOJeHHH . .... . 

XowofHad APOBH3alHA B WBYX MOKOJICHHAX 

HP hOl OCeHHerO MOCeEBAs . . . . ..+ «= « 

4 nox3sumHuu u 1 OceHHHH MOceBBI ..... . 

Xouioquaad apopu3auua Hu 3aTem 1 oceHHUM No- 
ceB, pa3HoBHHocTts MuabTypyM 

To xe, pa3HoBHyHocTh JImrecteHc .... - 


Oe NwNNeE 
oOo WNrE by ise) 


BpIacHusocb (Ta6. 3), ITO KaK XONOAHAA APOBU3AIlMA, TAK HM OcCeHHMe MOce- 
Bbl BeYT K YAJMHEHHJO CBeTOBO! CTaMH, BOCHMTbIBAaA y pacTeHHM cmocob- 
HOCTb K 3aMeJVJICHHOMY TIPOXoRKJeHHIO ee NPH CpaBHATeJIbHO MOHMKCHHbIX TEM- 
llepaTypax. OWHako CABHIH B CTaWH APOBH3allMH MpOW3OLIJIM TOMbKO MOM BJIM- 
AHHeM OCCHHUX TMOCeBOB, HM MpHTOM JIMIb Y pacTeHHi c MpeABapHTeMbHO «pac- 
waTaHHol» npHposol (myTeM NoJ3HMHUX MoOceBOB HIM XOJIOAHOU ApoBusaluy). 
OueBHAHO, YIMHeHHe CTaquH ApPOBU3allMu WU ABJIAeTCA OCHOBHOM MpM4HHou, 
CNOCOOCTBYIOUeH HAKOMJICHHIO ONbITHDIMH MIWeCHHIaMH, MpowleyUHMH OceH- 
HHe MOCeBbI, 3HAYHTeEIbHOrO KOJHYECTBA PACTBOPHMbIX YIJIeBONOB. 

TlonyyeHHble HaMH JaHHble MOKa3bIBalOT, UTO ACCHMHJIAWHA OCEHHUX YCJO- 
BHM ABJIAeCTCA HEOOXOAMMOM MpeAMocblIKOH cbopMUpoBaHHsA B IpHpose APOBoH 
miueHuneH MusbtypyM 321, u3MeHAeMOli B O3HMY!O, OMHOM H3 XapaKTepHbIx — 
JIA O3HMBIX (POpM ocoGeHHOCTeH — CMOCOOHOCTH HaKalJIMBaTb B OCCHHHX YC- 
JIOBHAX 3HAYHTebHOe KOJIMYECTBO PaCTBOPHMBIX yrseBooB. B ocHoBe BOCHH- 
TaHHA TAaKOM OCOOCHHOCTH JIeKAaTBMepBy!O OYePeb CIBHIM B CTaqWH APOBH3a- 
UHH B CTOPOHY ee yAIMHeHHSA. 

Bcecow3Hblli HHCTHTYT pacTeHHeBOCTBa Ilocrynusio 


23 XI 1955 
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4 PHSHOJIOTH A 


JI. C. TAMBAPSAH 


K BONPOCY O CIIHHAJIbBHOM HOKE 
MPH MOBPEXKAEHHH 3AQHUX CTOJIBOB CIMHHOrO MO3rA 


(II pedcmasaeno axademuxom K. M. Boixoseim 4 II 1956) 


_ B cospemMenHolt nayke BbI,BHHYTO MHOFO TeopHi AA OODACHEHUA MpUpolbl 
WM MeXaHv3Ma CIIMHaIbHOro woKka. HakGonburee pacipoctpaHenwe momyunsa 
Teopua Ileppuurtona (',”), yrBepxkaloulad, YTO CMMHaIbHbI WOK He ABJIAeT- 
CA (PeHOMEHOM TOPMOXKCHHA BCeACTBHe TpaBMbl, KaK Mowaras Toubll, a ecTb 
“pe3y/IbTaT BHE3anHOW NepepesKH HUCXOAAMIMX MPOBOAAIMAX MyTel, 10 KOTOPbIM 
& HOPMAJIbHbIX YCJIOBHAX H3 HaCerMeHTapHbIX OTJeJOB MOsra B CHHHHOM Mo- 
cTymaeT Ooyee WIM MeHee HeNpepbIBHbIi MOTOK HMIMYJIbCOB, CoyeHcTBYIOWUNIt 
ABUraTeJbHOMY BOSOyXKCHHIO CIMHAaJIbHBIX MOTOHelipoHoB. TloKka3aHo, 4To 
TaKHMH HUCXOAUIMMH MYTHMH Y KOUICK ABJIAIOTCA PIaBHbIM OOpasoM BecTH- 
Oyso-cnuHabHbe (%), a y BbICIUHX 2KMBOTHBIX B TepBylO OYepesb KOPTHKO- 
‘CHHHaJIbHbIe TpakTbl (4,°). He ocraHaBauBadcb Ha CYMIHOCTH payqa apy- 
‘THX TeopHi, oOTMeTHM, UTO OHH (® 8) TaKxKe BaxkHelimee 3HAaYeHHe B NOABJICHHH 
/CHHJpoMa CHHHaIbHOrO IWOKa IIpHMHCbIBalOoT TepepbiIBy MHTPaleHTpaJIbHbIX 
adpdepenHTHbIx cuctem. B otaHuHe oT yKa3aHHSIX TeopHl, B MoceqHee Bpema 
BbIABHHYTbHI MpescTapsenra (* **), corsacHO KOTOPBIM CIMHAaJIbHbIM WOK paccMa- 
‘TpHBaeTCH Kak IPOABJICHHE OXPAHHTebHOrO TOPMOXeHHA, BOSHHKAIOULerO B 
C€HCOPHBIX 3BeCHbAX pe(bJIEKTOPHBIX Ayr BceACTBHe MexaHWyecKorO MOBpex- 
W@HHA CMMHHOrO Mosra. OTH IpeAcTaBJIeHHA apryMeHTHpPyIoTcA TeM, YTO CIIH- 
HaJIbHbIM WOK BOSHUKaeT He TOJIbKO pH TepepesKe aipsepeHTHbIX, HOH Mp To- 
BpexKeHHH addepeHTHBIX HHTpaleHTpasbupix myTeH. M. TI. JypmMuurpanom 
‘MOKa3aHo, TO eCIH Mocwe MpoxomAeHHaA (PYHKUMOHAMbHBIX HapylWeHHH, BBI- 
3BaHHbIX TolepeyHol NepepesKoH 3aqHeH MOJOBHHbI CNMHHOrO Mosra B rpyd- 
HOM OTJeue, IPpOH3BecTH Mepepesky 3a HHX CTOJOOB B WeHHOM OTAese, TO y Co- 
Oak BHOBb MOABATCA ruyOoKHe ABJICHHA CHMHAMbHOrO wWoKa. XOTA BTopasA 
MepepesKa M0 OPHrHHaJIbHOMY 3aMbICy SKCHepHMeHTa He 3aXxBaTbIBaa Hemo- 
| BPeEXKJCHHbIe NepBol onepauveh WeHTpodexuHble MYTH, TEM He MeHee y XXMBOTHO- 
ro B KayjasIbHOM oTJevle CIHHHOre MoSsra HacTyaJH ABJICHHA BbIpaxxeHHOrO 
/CHHHaIbHOrO WOoKa. 
SaHUMasch B TeYeHHe 3HaYHTeJIbHOrO BPeCMeCHH H3yYYeHHeEM MOTOPHBIX UH 
-C@HCOpHBIX (PYHKUHH opraHH3Ma pH NoBpexeHHH 3aHero oTea CIMHHOrO 
mosra, MbI (141°) mormH yOequTbCA, UTO ABMeCHHe Ooee HIM MeHee r1yOOKOH 
| eMpeccHH HepBHbIX IeHTPOB HMKe YPpOBHA NOBpexeHHA HaOmoAaeTCA y Co- 
'6aK B TOM cily4ae, Kora ONepaTHBHBIM IyTeM HIM B pesyIbIeTe OCMOMKHeHHH 
-HapyiuaeTca WemocTb He TOJIbKO 3a{HUX CTOJIOOB, HO B pa3sJIMYKOH CTeNeHH U 
gajJ[HUX PoOroB, MH GOKOBBIX CTOJIOOB, a TaKxKe YaCTHYHO MepeHAX PoroB CHHH- 
HOrO Mosra. OTH JaHHble MO3BOJIAIOT J[YMaTb, ITO NOABJIeHHe ryOOKHX CeHCO- 
-MOTOPHBIX H BereTaTHBUbIX HapywieHHl B OMbITAX C NOBpexeHHeM Jop3a/bHoro 
oTfela CIHHHOrO Mo3sra He MOryT GObITb CBA3AHbI C H3OJIMPOBAHHbIM MOBPe*Ke- 
HHeM 3aJ[HHX CTOJOOB. OHaKO JIA OKOHUATeIbHOrO pelleHHA STOrO BOMpoca 
HeEOOXOAUMO ObIlAO MpOBeCTH UCCIeQOBAHHA, B KOTOPbIX JIOKaJIbHO MOBpe%Ka- 
jucb Obl 3aquue cTonOnt. C 9Tolt Wembio Obl MpoBeseHbI OMbITHI Ha 12 Co- 
6aKax, y KOTOpbIX 3aqHHe CTOMObI CHMHHOTO Mosra yAaAJIMCb Ha NpoTs2KeHHH 
: WPA 


. 
4—7 cm B oGnacTH 6—12 rpyAHbIX MO3BOHKOB. Y MaleHHad TKaHb NoABepr aac 
rucTosorH“yeckomy-anasusy. Takomy xe aHaJIMsy Noce OKOHYAHHA 9KCHepHMeH= 
TasbHOH padoTbl MosReprasicd HW MoBpexenubI yyacTOK CHMHHOrO Mosra, 

JlokabHoe ylaieHHe 3aqHuX CTOJIOOB Y BC€X MKMBOTHBIX BbISbIBAIO MOUTH 
oMHaKoOBble 10 XapakTepy HapyuieHua. Cuycta 2—4 yaca mocae onepalua 


a 
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Puc. 1. Co6axa Tapyu. Ycnopuble ABHraTeIbHO-3allHTHble | pepeKCBI. 

a — SIeKTPOAbI Ha IpaBol, 6 — deKTPObI Ha eCBOM 34qHCH KOHEUHOCTH. 

Crepxy BHU3: 3anucb ABHaTeIbHO peaKIHH KOHeYHOCTH, OTMeTKa yCJIOB- 

HOrO pasfipaxkeHHA, OTMeTKa Oe3ycJIOBHOTO pasf{paxKeHus, OTMeTKa Bpe- 
MeHH (ceK.) 


coOakH Haya xoquTb. IIpu stom Ha6mogamacb HeKOTOpad CKOBaHHOCTb 
UBYXKeHHH HW HeSHaYHTeIbHaA aTaKCHA 3aHHX KOHeUHOCTeH. C NOJHbIM Mpo- 
XOMKJCHHEM HAPKO3aA XKHBOTHBIE B OTBeT Ha 
CaBJIMBaHHe Jail, Ha YKOJIbI H Ha ICKTPH- 
WecKoe pa3sipakeHHe KOK HHKe yyacTKa one- 
pallWv pearupoBayIM CKYJICHHeM, OTeprHBe- 
HH€M KOHeYHOCTH. Co CTOpOHbI Ta3OBbIX Op- 
raHOB He HaOOfaocb HHKaKHX Hapyule- 
HHH. 

YCJIOBHbIC JBHTaTeJIbHbIe pedJIeKCbI, BbI- 
paOoTaHHble y HEKOTOPBIX Cco6aK JO MoBpe- 
X%K]CHUA CIMHHOLO MOS8ra OKaS8bIBaJIHCb COxpa- 
HeHHBIMH HM Tocue Hero. Bomee Toro, *H- 
BOTHbI€ MOFIH TOUHO JIOKaIM3HpOBaTb KOK- 
Hble paskpaxkenun. Tak, coOaka Tapyu Ha 
CELYIOMMH JeHb Nocse oNepaluu B OTBET Ha 
Puc. 2. Co6axa Tapyu. Ilonepeunpiit YCJIOBHbIM CHTHAaJI aeKBATHO NMOAHUMasA TY 
cpes criuunoro Mosra. IIpenaparoKpa- 3aJ{HIOIO KOHEYHOCTb, K KOTOPOM IpHBASbIBAa- 

IWeH TeMaTOKCHJIMH3SO3HHOM JIUCb MAHKeTKH OT SJIEKTPOOB u upH6opa 
AIA perucTpalun ABuxKeHHA Janbl (puc. 1). 
IIpo6bl c MapsJieBbIM «catloxKKOM» No cmoco6y Tonbuuurepa (1%) Takxe 
YKasbIBasIM Ha COXpaHHOCTb y CoOGaKM KOPKOBON NOKaNM3allMH KOMKHIX paspa- 
»KeHuH. TucTomorvyecKHM aHaJIH30M ObIJIO YCTAaHOBJICHO, YTO yaleHHad y Co- 
6aku TapyH MosroBad TKaHb BKTOUaIa B CeOA TOMBKO 3aqHHe cToONOEI. O7- 
HakKO Ha MOMepedHbIX cpesaX CNMHHOTO MOS8ra TpaHNIbl MOBpexeHHA Obi 
mupe, weM yaieHHadt TKaHb. Kak BHAHO 43 IpHBeseHHoro PucTOMOrHyecKorO 
cpe3a (puc. 2) B JopsambHOM oTJeme CHHHHOrO Mosra COOaKH MOHOCTHIO OT- 
CYTCTBYIOT HM 3a{Hve CTOObI, HW 3aqHHe pora. Takoe HeCOOTBeETCTBHe MEY ya- 
JI@HHOH TKaHbIO HM CTeIeHbIO OOHAPpyXeHHOrO NOBpexAeHHA ceLyeT OTHeECTH 
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ja cueT JlaibHelimero pacnaja H paspywieHHsA CHMHHOMOSroBOli TKAHH B CHJLY 
(2X WIM HHbIX NPHIHH (CaBIMBaHHe, CryCTKH KPOBH H T. Jl). 
ConoctTaBleHHem (bu3HoJIorHyecKHX Hi MOpoJIOrH4ecKHX# JaHHbIX MOKHO 


{CTPCYHO HAYUHX Npowecca: abHelWWMH paca TKAHH MW BCTpeyHO UyuLaAd 
sOMNeHCalnA (byHkuni. Ecnu Ba mpollecca B3aHMHO ypaBHOBelIMBaloTca, 
}HeIHe He yaeTcA OOHapyKUTb KaKHX-JIHOO YpyObIX (PYHKUMOHAJIbHBIX OT- 


| 
- 
- 
} 


yNOHEHH. OAHaKoO pH HapylieHHM STOO PaBHOBeCHsA C TepeBecoM B CTOPOHY 
OMHHHPOBaHHA pollecca paspymennA celyac Ke BbIABIAIOTCA UpH3HaKkH 
WHKIUMOHAIbHOM HeOCTaTOUHOCTH. ITO OOCTOATEbCTBO SABUIACTCH BeCbMa 
PAKHIM H AOMKHO YUMTHIBATHCH MPH OKOHYATEIbHOM CY2KJeHHH O pesysbTa- 
yax Mopdo-busHouormyeckoro aHavH3a. 

| Ilpupegennpie Ble HaOmOJeHHA C HECOMHCHHOCTbIO yKa3biBaJ Ha OT- 
byTcTBHe y CoOaK OCHOBHBIX IPH3HaKOB CHMHAJbHOrO WOKa pH yasJIeHHU 3aj{- 
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” 


Puc. 3. Co6axa Unta. Kpnpas Kposanoro gaBnenusa (ray6oKuii HapKo3). @ — JO onepanun 

J —na culexyloulnit AeHb Mocue onepanuu. CBepxy BHH3: 3aNHCb [bIXANUA, 3aNHCb KPOBAHOTO aB> 
N€HHA, OTMeTKa SJIeKTPHUeCKOrO pas{paxeHuA OeqpeHHOro HepBa (paccTOAHHe MexXLy KaTyUI- 
Kamu 14 cM), OTMeTKa BpeMenu. Bropas JIMHHUA CHH3y OJHOBPeMeHHO ABMAeTCA HYeBOH HHHeH 
KPOBAHOTO jaBJIeHHA 


HHX CTONOOB CIMHHOrO Mosra. OfHaKko JIA MOMHOTEI HCCMEOBAHHA HEOOXORMMO: 
IObINO H3YYHTb Y 2XHBOTHBIX H Ba3OMOTOPHbIe pedeKCbl B OTBET Ha pa3yparxe- 
Hue adPepeHTHbIX HEPBOB HM*Ke MecTa MOBpexKAeHHA CUMHHOFO Mosra. C 9TOH 
Wembio y 7 coOak Nocse yaseuHA 3a{HuX CTONOOB Yepes pasHble HHTepBaJbI 
BpeMeHH (yepes 2—3 yaca, Yepes FeHb, YeTHIPe WHA, HeEemO UH Gonpme) No 
MoOpHHHO-3pPUPHbIM HapKO30M H3y4YaJIHCb COCYMCTbIe peakI[HH Ha 9IJICKTPH- 
yeckoe pa3jipaxeHve OepeHHoro HepBa UpaBol UH MeBoll KoHeUHOCTH. Kpo- 
'BAHOe JaBJIEHHe PerHCTPHPOBaIOCb MAHOMeTPHUeCKH B OeApeHHOH apTepHu. 
Pa3yqpaxkeHHe TIpOH3BOH0Cb TOKOM OT HHAYKUMOHHOH KaTyIKH, THTaeMolt 
6-BOJIbTHbIM TpaHctbopMaTopom. I[loce oKOHYaHHA olbiTa GeqpeHHan apTepusx 
MIICpeBASbIBAIaCh H paHa 3allIMBalacb. 
- Y Tpex co6ak oO CHHHaIbHOH onepalHH ObWIH MpoBeeHbl KOHTPOJbHbIe 
OUbITHI JIA BbINCeHHA XapaKTepa CocyAHCTOH peaKUHH Ha 9JIEKTpopa3syApaxe- 
/HHe pa3IMUHOH CHIbI B yCJIOBHAX HapKosa. B sTHx onbiTax pasfpaxkenne HepBa 
| BBISBIBAIO KaK COCYJOCY2KHBaIOMHH, Tak H cocyfopacwiupsioulMi 9sdpdexr. 
| Bomnee Toro, B OTJCIbHbIX CYUaAX IPH riyOOKOM Hapkose cwlaOble, a HHOra 
“HW OosIee CHJIbHbIe pasjpaxkeHHA He BbISbIBAJIM HUKAaKOM peakUMH. OHaKO B OoJIb- 
TUHHCTBe CITy¥aeB Ha SJIEKTpH¥eCKOe pasfpaxkenne TIpH paccTOHHHH MexKy 
-KaTyuikamu B 14 cM HaGmlojalacb JOCTaTOUHO YeTKad BasolmpeccopHaa peak- 
musa. PesympTaTbl ONbITOB B MocseomepalwHOHHOM TMepHoye Nokasaiu, YTO Mo0c- 
“jie yauleHud 3aHUX CTOOOB Y BC€X %KMBOTHBIX Ha SJIEKTPHYeCKOe paspaxenne 
OeqpeHHoro Hepsa (n. femoralis) MoxHO MOYYHTb CocyAHCTy!o peaKLHIo B 
Bue WIM MpeccopHoro (B OOMbUIMHCTBe CyyaeB) HIM RerpeccopHoro appexta, 
“TIpHueM B OfHOM cyyyae B TeyYeHHe OfHOrO HM TOrO Ke oMbITa HaOMOoalach U 
cocylopacummps1omlas, H cocyJocyxKuBalomlan peakuna. CocyucTble peakilin 
lo XapakTepy UM BeJIMYHHE MOUTH He OTMMYANHCh OT NOJYYCHHBIX MO onepallHH. 
Tak, B KOHTpombHoM onbite y coOaku Untampu TpeTbeM NpHMeHEHHH 3JIeKTpH- 
yeckoro paspaxenun (paccrosHve Mexkyy KaTyuikamu 14 cm) meBoro OepeH- 
Horo HepBa HaOslofjamacb YeTKad cocyocyxKuBaloMlad PeakIHA (puc. 3,a), 
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KoTOpad OOHapyXuBasach WH MPH AaJbHeMWIAX pasparxkeHHAX C MHTEpBasO 
B 3—5 uOomee MunyT. Ha caexyouit Jeb mocae onepanuu y Unter ObIIH 
MOJYYEHbI TaKHe KE OOCYAMCTHIE peakIMH Mp pa3j[par%KkeHuN MpaBoro OepeH 
Horo Hepsa (pic. 3,6). CooTBeTCTBYIOUIMe H3MeHeHHA HaOMOfauCbh U B KPHBOK 
3allucn [bIxanua. Y J[pyrux coOak Yepe3 HECKOJIbKO YaCOB UH AHEM Mocse one 
pallu TakxKe HaOMOLaMCb BASOMOTOPHbIe PeakUMH pasJIMYHOH BbIPAaxeHHOCTH, 
OnucaHuble JaHHble MO3BONAIOT 3aKJIOUUTb, YTO yJaseHHe 3aqHUX CTOMOOB He 
OKa3bIBaeT 3AMCTHBIX BIMAHHM Ha cocyqucTble peakuHH. PasHoxapakTepHOcTsh 
COCYAMCTHIX 3(PPeKTOB, OTCYTCTBHE MOCTOAHHOM YeTKOCTH peakUu, MOBAAHMOMY, 
CBA3aHO C JlasleKO elle He H3BECTHBIM IPHUHHaMH, HW Mpexye Bcero c HapKo30m(™), 

PesymbtTaTbl UcceqoBaHHi B COBOKYMHOCTH Cc paHee OMyOuJMKOBaHHBIME 
JAHHIMM MO3BOMAIOT 3aKJIOUHTb, YTO CHHAPOM CHMHAIbHOrO WOKa, ONMCaHHbIl 
IPH MoBpexKACHHM Jop3aNbHbIX OTACOB CNMHHOrO MoO3ra, CBA3aH He C HS3OJIM- 
POBaHHOH Mepepeskol 3aHUX CTOJOOB, a C OOJbINMM NoOBpexeHweM Nomeped- 
HuKa cuMuHoro Mosra. MoxkHo MowaraTb, 4TO B NpHBeAeCHHbIX BbILMe HHTepec- 
HbIx onpirax M. T. Jypmuubava BTopo, MeHbINeH Mo SKCTeHCHBHOCTH (10 
cpaBHeHuio Cc MepBoll) Mepepe3skoH MOBpexK auch He TOJbKO MYTH ryOoKok 
YYBCTBHTeCJIBHOCTH, HO MH Apyrue addepeHTHbIe CHCTeMBI. 


Jla6opaTropHaA HHTePOIeNTHBHBIX Y.CJIOBHBIX pedJIeKCOB Tlocrynuso 
Uacrutyta pusvonoruu um, VW. II. Ilapnosa 30 I 1956 
Axanemun wayk CCCP 
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PHSHOJIOTH 9 
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fr. ©. MEMHMPYOrIAH u M. A. AJIIAXBEPLAH 


/CBETOBAA UYBCTBUTEJIbBHOCTb 3PHTEJIBHOrFO AHAJIH3ATOPA 
B YCJIOBHAX KOPKOBOrO TOPMO)KEHHS 


(IT pedcmasaexno akademuxom JI. A. Op6eau 11 XI 1955) 


Haunnas c padotst A. O. JJomnua ('), BemomHeHHolt B wadopaTopuH 
-t1.1] aBJIOBAa, HOMYYCHO MHOPO AaHHBIX, CBHACTEbCTBYIOMIUX O CYHECTBOBaHRM 
SPKOBOH peryJIAWMM CBeETOYYBCTBHTebHOH dyHKuMH ((?*) u Ap.). Pay uc- 
le{oBaTeteit ((° 7°) nw Ap.) MoyuH WeHHbIe JaHHbIe O NepndepwueckHX, (poTo- 
IMHYCCKHX TIpoleccaX Mp TEMHOBOH MH CBeTOBOH aanTauuu rasa. O6begu- 
sHHe STHX JBYX HallpaBJICHHH JOJMKHO, KaK HaM Ka?KeTCA, ABHTbCA OCHOBOL 
3AAHHA NOMHOWCHHOH TeEOPHH 3pHTeJIbHOH aanTauun. 


0° 20 30 40 Oman. 10 2 30 4 SO mun. 


CbemorybcmbumenbHocims 
G omH. COUHULLEX 


antl. 

UN 

0 2 Ww 4 SOmun 0 10 2 a Fan 
Gpema G memunome . 
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Puc. 1. Bprpa6oTKa ycslopHoro pedjekca Ha H3MeHeHHe CBeTOYYBCTBH- 
TebHOCTH T1a3a. @ —BeJIMYHHAa YYBCTBHTeIbHOCTH MepHpepHyeckoro 3pe- 
HHA Tocwde COueTAHHA CBeTa C 3BYKOBBIM pas~paxKuTeeM (HOMep yKa3bIBa- 
eT Ha MOpsA,KoBbiit HOMep coyeTaHHA); 6 — BeMUHHA UyBCTBHTECIb- 
HOCTH Tocne JelicrBHA ycmoBHoro pasmpaxutesa. Ucnerryempii A. U.: 
J—15 I 1954 r.; JI—16 I 1954 r.;-J/J—1911954 r.; IV—20 I 1954 r. 


B nacrosteM cCooOuleHHH H3saraloTcd pe3ysbTaTbl a/bHeliero u3y- 
CHUA YCOBHO-PpePJEKTOPHBIX CABHTOB COCTOAHHHA SpHTeMbHOrO aHasM3aTOpa 
eOBeKa TO YIIOM 3peHHA KOPKOBOH PpePryJIAWHH OCHOBHBIX 3PHTCJbHBIX 
yHKuHH. B otmmune oT mpebIyulux uccyleqoBaTeseH, HaMH cCieWHaJIbHO H3y- 
aslocb BJIMAHHe pa3HbIX BAJOB KOPKOBOrO TOPMOXKeHHA Ha CBETOYYBCTBHTCJIb- 
yio PYHKUMIO, a Take Ha MpoTeKaHne 6e3VCOBHBIX PedJJIEKCOB. 

Onpeyenenue cBeTOBOM YYBCTBUTEMbHOCTH MPOUSBOAMMOCh Ha ajalTOMeTpe 
uctempl A. Hi. Jlamescxoro. Tlocae mpespaputembHoli 5-MHHyTHOH CBeTOBOIi 
anTrauvu ompeesisacb YYBCTBUTCIbHOCTb llepHcepuyecKkol 3OHbI CeTYaTKH 
reyenue 40—50 muu., a HHorga H Oouee. IIpoucxoyuBmee yBeMyeHHe YYBCT- 
HTeJIbHOCTH XapaKTepH30BaOcb KPHBOM, epBad WacTb KOTOPOH oOTpaxaJia 
eIeHHOe MOBbIIMeHHe MaJOUKOBOM UYyBCTBHTeJbHOCTH, Bropan — OpicTpoe, a 


peTbA —Oovlee WIM MeHee cTaOHJIbHbIM €€ YPOBeHbs 
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Be3ycJIOBHbIM pa3paxkUTeJeM ABJIAOCb BHESAMHOe OCBeILeEHHE O6ouX ‘Tyla 
HCHbITyeMBIX 4 JlaMMaMH lesayanTaTopa, KOTOpble cCo3faBaJiv OCBeII[€ HHOCTE 
6enoro 9Kpana B 50-60 smoke B TeyeHve 10 cek. YcMOBHBIM pas{paxkHTeJeM 
cAyKH 3YMMep, TpeqmecTBoBaBUINt JelicTBHIO cBeTa Ha 3 CK. IpH KaxkJOM 
coueTaHHH. CoyeTaHua MpOH3BoOHJIHCb Ha PoHe yCTaHOBHBIUerocad YPOBHA CBe- 
ToBoll UYBCTBHTebHOCTH Cc HHTepBanamu B 4—5 muH. OnpeyeneHHe mopora 
HauHHaslOCcb cpasy 2%Ke Mocse MpekpameHusd elicTBuA Oe3yCOBHOrO HJ YCJOB 
Horo pa3sqpaxkuTeseH MH 3aHHMalo 8—I0 cek. i 

ONbITH NPOBOJUIHCh B 3aTeEMHeHHOH HM 3arsyWweHHO KoMHaTe. [na oOpa- 
30BaHHA MPOUHbIX YCJIOBHBIX pedsIeKCOB Y HallIMX MCHBbITYEMbIX TPeOOBaJIOCb OT 
3 no 19 coueranuii ycnoBHOrO pa3qpaxKuTeia c 6e3sycoBHbM. Ja) mpumepa 
IIPHBOAMM Xo OOpasoBaHuA BpeMeHHol cpasu y ucubITyemoro A. 1. Kak Buy 
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Puc. 2. CpeTouyBCTBHTeIbHOCTh Tp pasBHTHH yracaTebHOrO 
TopMoxenua. O6osHayeHHA a Hw O cM. pue. |. / — ucnbityembiii 
Il. T.5 11.1954 r.; J7 — ucnsrryempii A.C. 7 VII 1953 r. 5. 


COemoyy bcm bumenbHocine 6 omn. eCunuuax 
Sd 
S 
S 


HO u3 puc. 1, MepBoe H3ONMPOBaHHoe MpeASABJCHHe YCNOBHOTO pas paxkuTeis 
Moce WByxX coueTa HHH He BbISbIBaJIO H3MeHCHHA CBeETOUYBCTBHTeIbHOCTH, 
OCTAaBJIAA YPOBCHb KpHBOH TeMHOBOM aanTaluu upexuuo. IIpumenenne ycoB- 
HOrO cHrHaa ocme 6-ro cCoveTaHH BbISBaJIO HEKOTOPOe CHWKeHHeE 4dyB- 
CTBHTEJIbHOCTH, KOTopoe Mocse 14-ro coveTaHHA CTaNIO JOBOMbHO 3HAUATe/Ib- 
HBIM, a nocue 18-ro ObIO BHOJIHe HACHTHYHO CHWKEHHIO YYBCTBHTCAbHOCTH OT 
ACHCTBHA cBeTa, CxoqHaH KapTHHa JMHAMUKM OOpas0BaHHA yCNOBHO-pe(bseK~ 
TOPHOH CBA3H HaGmlofasacb HW y Apyrux ucibiryembix. Bonee noxpoduoe onu- 
CaHHe BIHAHHA XapakTepa BbIPaOOTKH ycJIOBHOrO pedjekca Ha H3MeHeHHe 
CBETOYYBCTBUTEIBHOCTH, a Tak»Ke JudpepeHUMpoBKM aubl, B HalwMx cTa- 
Tea (tt), 

Onmulem HeKOTOpble HHTepecHble PeSYJIbTATHI OMBITOB 10 BbIPAasoTKe yra- 
CaTeJIbHOrO TOPMOXKEHHA, KOTOPOe AOCTHFaOch HEMOAKPeleHHeM YyCOBHOLO: 
pasipaxuTeia OesycoBHbIM. Puc. 2 NoKasbipaeT XO BbIpPAaSOTKH y Ha- 


Ta6nauna 1 
CBeTouyBcTBHTeJIbHOCTh B HOpMe H IIpH KOpKOBOM TOpMoxKeHHH 
: (B OTHOCHTCJIbBHBIX e@HHHIAaX) 
a A a 


Mcnsiryempie 


A. TL, |) AT. 6. Occ) P| ALG. Ee. Ae Oe eee 
eee 
B nbpmé's vas wee | so | 2800 | 2000 | 4000 | 320 : 
Pb 0 | 2500 
Ip KopKoBom Topmoxenun . . | 4000 | 9000 | 3000 | 6000 | 6000 | 5000 3950 10008 
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ee naTench Th Tow. Av C. {Kan pagno 23 pucyHKa, MocsdeoBaTembHoe 
CHCTBHE YCJIOBHOrO pa3s{paxuTeA 6e€3 MOAKpelJIeHHA , CBETOM  BbISbIBAa- 
\T BCe MeHbIlee MH MeHbuIee mayenne CBCTOYYBCTBMTEIBHOCTH, a TPH Jasib- 


eftmem yraluleHHH JlaxKe NMOBbIIMAeT ycTaHOBUBIIHHCA B Te€MHOTE Tle@pBOHAaYaJb- 
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Puce. 3. JJeticrBue cBeta Ha done AuepenuupoBorHoro TOPMOXKeHHA. @ — UyB- 

CTBHTeJIbHOCTh MOcIe CoueTAHHA; O — Moce JelicTBHA ycMOBHOrO PasaparxuTe/s; 

6 — mlocuie nuddepe aumpoBounoro pasapaxkuteia; 2 — nmoce coBmMecrHoro jlel- 

CTBHA cBeTa H ZuppepenuApoBoynoro pasyqpaxutTena. 7 — ucnprryempit IL. T. 
3 II 1954 r.; JJ — ucnsiryempmit A. VM. 3 Il 1954 r 


SBETOUYBCTBHTeJIbHOCTH P'Jla3a pH pasBuTHH M yrayONeHUH MpolleccoB BHYTpeH- 
dero TOPMoKeHHA HaOsmofalicA Y BCeX HCIBITYeMbIX, JIA Yero TpeOoBaocb 
oT 4 yo 18 Henoy_KpeneHHi ycNOBHOrO pa3yqpaxuTeIA Oe3yCJOBHBIM. 
IIpugqapan Oosbuice 3HayeHHe STOMY (aKTY, MbI HEOMHOKPaTHO ero UpoBeps- 
WM: SHAYHTeIbHOe MOBbIILeHHe CBETOBOH UYBCTBHTeEbHOCTH NWaslOUKOBOrO all- 


20 40 60 60 muh. 0 Al] 40 GOmun. 6 20 40 60 = 80 mun. 
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Puc. 4. Jlelicrsue cpeta Ha done yracaTembHOrO TOpMoxennaA. 6 — YYBCTBHTEIUOCTh Tocwe 
HiencrBH A cBeTa Ha (oHe yracaTebHOrO TOPMOKCHHA. J — ucmpiryemprit We eae G TI 954a 
II — ucnerryemnrii I. T. 8 I] 1954 r.; J// — ucniryemprt A. V7, 8 II 1954 r. 


Mapata Bcerfa NOABAAOCb KaK PeSYbTAaT yrallleHHs BbIPAOOTAHHOTO YCJIOP- 
Horo pedbekca. B Ta61. 1 NpHBeeHbI MAKCHMaIbHbIe YPOBHH CBeTOUYBCTBH- 
TeNbHOCTH TEMHOaalTHpoBaHHoro riasa B HOPpMe UM pH pasBHTHH yracaTeJIb- 
HOrO TOpMOxKeHUA. 

B yanpHeimem mpoBosuoch UcrbITanue JelicTBUA Oe3sycOBHOrO pas{pa- 
*KUTeIA —cBeTa Ha cboHe ABYX BMAOB KOPKoOBOrO TOpMoxeHUA: Auppepenuu- 
poBouHoro M yracaTembHoro. C sTol Webio B NepBOM BapHaHTe OMbITOR 
CBeT IIPeAbABIANICA COBMeCTHO C MpepeHUHPOBOUHBIM pa3sAparKHTeseM — 
sBoHKoM. Ha prc. 3 npHBoAATCA UpMMepbl ABYX TaKUX oMbITOB. Y HaOuloLaTeusA 
I. T. geticrBue cBeTa Ha | poue TOPMOSHOrO pasfpaxKuTeA — 3BOHKa OKasa- 
och ocma6meHHbIM Ha 75%, y HaOmogateia A. WH. na 70%. 
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Uro Kacaetcs JjeHCTBUA CBeTa Ha (poHe yracaTeJIbHOrO TOPMOKeHHA, TO 
OOHapYKUIHCh CXosible pesybTaTb (cM. puc. 4 —pesKoe ocnaOseHHe jeH- 
CTBUA cBeTa). TakuM OOpa3soM, Jia JeHCTBHA TaKOPO CHIbHOTO pasApaxKuTenA, 
KAKHM ABJIACTCA CBET, KpalHe CYyIIeCTBeHHO COCTOAHHE BbICIMHX OTCJIOB WeHT- 
pasbHOH HepBHOM CHCTeMBI. 

IlpeqcraBiseTCaA BeCcbMa HHTCPeCHbIM HW BaKHbIM BbIACHHTb, KAaKHe M€XaHH3- 
MbI JI@2KaT B OCHOBe OMMCaHHbIX BbINe ABJeHHH. []poucxoquT JM U3MeHeHHe 
(POTOXMMHYECKHX MpoleccoB ceTYaTKH (MOBbILEHHe KOHI,eHTpalHu PofoucnHa 
(pH pa3sBHTHH yracaTesbHOrO TOPMOXKeHHA WIM. YMeHbIWeHHe CTeMeHH ero pac- 
aja Ip OCBeIIeHHH) WH xe HMeIOT Me€CTO H3Me€HEHUA JIMUIb B MO3TOBOM OTIC 
le 3puTebHOrO aHamu3aTopa? Jia oTBeTa Ha 9TH BaXHbIe BOMPOCbl HeOOXoM- 
MbI JlaIbHeMue MCCJeOBAaHHaA. 


Vucrutyr dusnojuoruu Ilocrynu10 
Axkayemun uayk ApmCCP 7 XI 1955 
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®, TI. MAHOPOB u JI. A. PHPCOB 


H3SY4EHHE AMHHAMMKH CHA Y UWIMMMAH3E 
(II pedcmasaeno axademuxom K. M. Boikosum 20 XII 1955) 


Cou Kak o6mleOvoorMyeckoe H (PUsHOMOrHYeCKoe ABNEHHE y2Ke aBHO MpH- 
BlleKaeT BHHMAaHHe MHOrHX HccueqoBaTesel. [Ipo6semMa cHa 3aHAIa SHAUHTSIb- 
oe MecTo B paoorax VM. I]. [lapnospa u ero yuenuKos. 

B mocnequee Bpemsa, Oularoyaps padotam B. B. Augpeesa (+), con cram usy- 
ATbCH MOCPeACTBOM M€TOAMKH akTOrpadHH, YTO JaO BO3MOXKHOCTb HEKOTOPbIe 
TO CTOPOHBI OWe€HHTb C YHCTO OOLEKTHBHOM cTopoHbl. B muTepaType uMerwTca 
KpaTKHe CooOmeHHA O MOMbITKaX UcceqoBaHHA CHa mMMMaHse (° >) yw HH3- 
WAX oGe3baH (?), HO MPH 9TOM OBO HCHONb30BaHO TOKO Mpoctoe Ha6mMoLe- 
He, BBUAY Vero NOJYYeHHbIe pes yIbTAaTbI He MOFYTUPeTeEHAOBATb Ha JOCTAaTOU- 
HY!0 NOJHOTY H TOUHOCTS. Hamu Obl NOABeprHyT cHcTeMaTHYeCKOMy U3y4e- 
HHIO COH TpeX YeOBeKOOOpasHbIX OOe3baAH (luHMMaH3e) — Pup, Jlaybi u 
Hesbl, xXHBYIHX B MaGopaTOpHOH oOcTaHoBKe. 

Pua —mouoBo3spetiaqt caMKa B BospacTe oKoso 10 aeT. OueHb KOHTAaKT- 
Ha C MepcoHaJIOM, MHOFO HrpaeT, HO HIpbl €€ JOBOJbHO CNOKOMHBI. Pa3 B MecaIL 
‘Pua BiaqaeT B JOBONbHO CHJIBHOe MOMOBOe BO3OyKeHHe. 

JIaqa —nofpocTok B Bo3pacTe oKoJo 6,5 set. J[BuraTebHad AKTHBHOCTb 
ee HECKOJIbKO Bble, YeM y Pup. O6e3baAHa Ha BCAKHE 3alipeTbl HH OTKA3bI 
JerKo BilajlaeT B «HCTepHKy»: ObeT ceOA PyKaMH IO JIMWY, BU3KHT, KaTaeTcH 
‘lo nowy. 

Hesa —mofpocTok B Bospacte oKoJo 6 met. Upesspryalino Bos6yquMa u 
| MOJBWKHA, JIErKO BlajlaeT B arpeccHlo, HO Tak Xe JIerKO IPOABJIAeT HW MaccHBHO- 
OOOPOHHTeIbHYy!O peakuHio. Ona HaHOosee HrpHBaA M3 BCeX TpeX OOe3bAH. 

Bce Tp mumman3e IpakTHuecKH 3AOpOBbIl HW B TeYeHHe JHA HCHOIb3SYIOTCA B 
pale akcnepHMentos. Hamm uccieqyempie XKUBYT B sadopaTOpHH Cc BecbMa 
 OPpaHHYeHHbIM JOCTYIOM JIA MOCTOPOHHUX, YTO CHOCOOCTBYeT MOCTaTOUHO Moul- 
HOMY y¥eTY NOCTOAHHO JeHCTBYIOWUX WH IKCTPCHHO BOSHUKAaIOUIMX pas_paxe- 
HHH. OTo oOcTOATebCTBO OGNeruaeT AHAIH3 NMOMYYeHHOrO MaTepHawa. 

Metroguxka. Jina peructpaluu cHa WMMilaH3se HaMH OblJla HCHOJIb30- 
BaHa C He3HaUHTeIbHbIMH HSMeHeHHAMH akTorpaduyeckan MeToguKa Lluman- 
» ckoro — Angpeeza. Jlayja u Hepa na HOub Tepenyckasacb B CIlaJIbHy!0 BOJIb- 
epy, rie WIA Kaxkfoli o6esbAHbI Ola CBOA KpoBaTb. Pula chama Ha CTONe. 
 Kaxkyloe 43 STHX MecT ObIO OOOPYAOBAHO NOABWKHOU MoWlaqKOH, MO KOTOPOH 
yKulaqbipasicH pe3HHOBbI IaH C OTBOJOM B pyroe MomelljenHe, re Haxo- 
quulacb peructpupyrollad ycTaHoBka. B weiax usyYeHuA AMHAaMMKH CHa ObIs 
3aBeJeH CIeWHAJIbHbIL XKYPHas-RHeEBHUK, Kya 3aHOCHJIMCb BCe COOBITHA HS, 
Tak WAH unave orpasHBiiecd Ha ToBpesqeHHH oOe3bsH. 

YoKe IIpocToe HaGsIOAeHHe MOKa3bIBaeT, UTO COH WIMMMNAaH3se XapakTep3yeTca 
JIBYMs ocobeHHocTaMH: |) MoHotbasHocTbiO, 2) HaNMMYHeM HHAMBUAYAaJIbHbIX YepT 
WIA KaxkoH O6C3bAHBI. 

Uro KacaeTcad mepBoli OCOOeHHOCTH, TO OHA AOJMKHA ObITh IPHHATA C OTos 
BopKoll. Jleno B ToM, YTO Nocue o6ea WIMMMaHse TaK2Ke CHWKAIOT CBOIO ABHTa- 
TCJIbHYIO AKTMBHOCTb, eCJIH MepcoHasl He OeCMOKOHT UX CBOMM IpHCyTCTBHeM: 
JlvepHoe KpaTKOBpeMeHHoe J[PEMOTHOE COCTOAHHE OO€3bAH CBASAHO C OFPaHH+ 
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“aHueM BHeUIHUX. pasqpaxeHud. K MHAMBHAyabubIM “epraM cHa pe 
Halo OTHECTH CKOPOCTh SacbInaHHA UM TIpoOy2KeHuA, BbIOOp Ha HOUb TOFO : 


uuoro MecTa, a TakxKe M03bl, ClOcoO YKpbIBaHHa, MpoOy2KAeHHe HOUbIO [VIA | 


OTMpaB/IeHMA ECTECTBEHHBIX ,Hy2%KX WH Ap. 


TunMunble akTOrpaMMbl CHa IWMMIMaH3e MbITIpHBOAMM Ha puc. |. ipa ea L 
HeHHH aKTOrpaMM BHO, YTO, BO-HepBbIX, KOJMYCCTBO ABwKeHUH, MpOHSBOAH- } 
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Puc. 1. AxrorpamMMbl cHa wuMmmaH3e 3a 15—16, 21—22 nu 27—28 IV 1955. Huxuaa muHuA — 
oTMeTKa BpeMeHH, lo | uacy 


MbIX B TeYCHHe KaxXJOH HOU, FOBONbHO XapaKTepHO JWIA KaxkoW OOe3bAHHT; 
BO-BTOPbIX, Ka%Klad OOeCSbAHa HMECT CBOIO CKOPOCTb 3aCbINaHHA; HaKOHeL, 
B-TPe€TbHX, HavOolee KOpoTKoe BpeMsA cHa (12,5 yac.) y NomoBo3spenoH Pup, 
a y noxpocrkos Jlaqpr u Hess okoso 13,5 uacos. 

J\unamuka cHa BCeX TpeX WIMMMaH3e TpecTaBeHa CBOJHbIMH KPHBbIMH Ha 
puc. 2, rye One 3AKOHOMEPHOCTH CHa KaxKOH O6C3bAHbI BLIABJIAIOTCH B TOU- 
HOM COBMaqeHHH pxAa NoceqoBaTeNbHO PaSBHBaloulUXCA ABJICHHU. Tak 3Ha- 
YATCbHaA JBHTaTeIbHaA AKTHBHOCTb B MOMCHT YKJabIBAHHA OOE3bAH pe3KO 
COoKpalllaeTca B TCYCHHE NepBbIX ABYX YaCoB; Mocsle Yero HaCTYNaeT OTHOCHTEJIb- 
HO CTaOWJIbHbIM MepHol, XapaKTepH3ylollMcaA HeOOMbIUHM KOJHYECTBOM JIBH- 
*KeEHHH MU TpofosKatoulMlica oKouo 5 yac. (BeYepHHH MaKCHMyM rstyOHHbI cHa). 
B 1—2 yaca Hou ABuraTesbHad AKTHBHOCTb BOSpacTaeT, YTO CBASAHO C HH- 
TEPONWCHTHBHBIMH PaspaxeHHAMH CO CTOPOHbI Ta3OBbIX OPraHOB. OTa aKTHBH- 
3alluA OTMeYaaCch ake B TOM CuyYae, CCH HA YTPO KJI€TKH OCTABaJIHCb Co- 
BeplueHHo ucTbIMH. C 2 Wo 5 vac. yTpa oTYeTMMBO BUCH BTOPoH uu yTpeHHHi 
MaKCHMYM IJIYOHHbI CHa, Mocme Yero: [BUTaTeIbHaA AKTMBHOCTb MeJWICHHO Ha- 
pacTaeT BIWIOTb JO NoJHoro npooyxeHUA. . 

Hapany ¢ OOWlMMM 3aKOHOMepHOCTAMH AMHaMMKH CHa, Ha KpUBBIX puc. 2 
MOXKHO YCMOTPpeCTb H HEKOTOPBIe YaCTHOCTH, OOYCJIOBJICHHbIe, BUUMO, HHMBH- 
AYaJIbHbIMH OCOOCHHOCTAMH Karkoh oOe3paHb. IIpexge Bcero HEOOXOJUMO OT- 
MeTHTb, YTO 3a BCIO HOUb CaMOe OOJIbUIOe KOMHYECTBO JBHXKEHHH JaeT Jlaya, a 
HauMeHbinee — Hepa. Ilo cpaBuennto c apyrumu Hepa umeeT HavGomee HH3- 
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JMH ypOBeHb aKTHBHOCTH Bo BpeMa sacbimanHua. OAHaKo K NlepBOMy Yacy Hou 
a OKUBIACTCA OOMbIUe BCeX, UTOOLI 3aTCM BHOBb PIyOOKQ 3aCHyTb. 
lonaraa, YTO [BHraTeIbHbI MOKOl MOxKeT ObITh He TOMbKO BO BpeMA CHa, 


({bI MpOBeH PA BH3yaJIbHbIX HaGOOAeHH 3a NOBeeHHeM JBYX WIHMNAH3e B 
yegqeHHe HOUH. 


PesyIbTaTbl HaOOeHHit Hay cHom Jlagn u Hess 9—10 V 1955. 

} 18 uac. Ilocne yxuHa mu BevepHeli TepMomeTpHu 06a WIMMMaH3e MepeBezeHEI B «cnamb- 
}y!0» Boulbepy, Pe cpa3sy %e Meri B cBOM KpoBaTH. Jilaqa u HesBa caa6o urpawr, yacTo 
HeBalor. 

20 uac. B sane eme coscem cpetao. Wumnause cnat. Or moero nospsenna Jlana TIpo- 
bimaeTcA MepBoH. Ova movecbiBaeTcA, 3eBaeT, HO MOOKeHHA cBOero He MenseT. Hepa 
(pocHyacb NO3%Ke H Cpa3sy 2e BcKOUHa. Bo Bpema H3MepeHHA TemMepatyppl y Hes Jlaga 
acbinaer. 

22 uaca. IIpH BkKmoveHHM BCero OcBeleHHA OGesbAHLI MaxKe He MOWeBeIbHyaHcD. Ha 
Hmadpie XJIONKH B Wao HHKakOoH peakiuu. Ip cryKe B JBepb mMpocHysacb JJaya, 


co 
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Puc. 2. Konuyectso AByxKeHHH WuMMaH3e Puynt (P), Jlagpr 
(JI), Hest (H) 


3a Hei Hepa. IlpeqmeTbI B MOHX pyKaX —cCeKyHJOMep, OOKHOT HM Ap. — He BbISbIBaIOT 
(OPHEHTHPOBOUHOH peakuHH OOe3ban. II[pexmaraemyio Kondety Jlana GepeT, HO TyT Ke 3acbI- 
faeT. Kondeta BawuTcaA M3 pyK Ha MaTpacuK. Ee noqHumaeT Hepa uw 3aHMMaeTcaA OOepTKON, 
fa He COJep2KHMbIM. 

_ 24 gaca. Bkmiouenne 31eKTpHueckoro OcBeleHHA O6e3baH He OywuT. Ha cTyK nepBort 
mfpocpinaetca Jlaga. Y Hexpl npH npo6yxyeunu «nepenyraHHbliy Bu. Jlana Bo BpeMa u3- 
MepeHia Temmepatypbl y Hepp yclieBaeT KpenkO 3aCHyTb H KOBOJIbHO TpOMKO xpanuT. Ona He 
fpocbiiaetca Jake pH BKabIBAaHHH eli TepMOMeTpa B WaxoBbld cru6. Pas6yxennok Jaye 
fMpejwiaraetcs KoHeTa. Ona HeEKOTOPOe BPeMA CMOTPHT Tepe cOOOH, BAO GOepeT KOH(eTy 
WM, 3a%KaB ee B pyke, KpelKo 3acbinaeT. Moi yxoyq H3 BOmbepbl OOe3bAH He Oy AHT. 

2 vaca. O6a WHMMaH3e MpocbimaloTcA MpH BKAIOVeHHH CBeTa, UacTO seBaloT. Bo Bpema 
Tepmometpuu Hepa mbiTaeTca yCHyTb (3aKPbIBAeTCH KOBPHKOM, yKJlaj[bIBaeTCA Ha 2KHBOT), 
HO 3aTeM BCTaeT HW, CHA, PHTMH¥eCKH NOKauMBaeTca. Jlaza ObICTpO cbefaeT KoneTy. 

4 yaca. Jlaqa mpocbimaetca neppow. Hepa, MmpocHyBuIMcb, BCKaKHBaeT, HO cpa3y Ke 
yKJlajibIBaeTCA BHOBb; JIG@KHT C OTKPbITbIMH Tla3samH. J Bepb BOJIbepbl yMbIUIIeHHO OCTaBJIeHa 
OTKPLITOH. Ito upHBsekaeT Hesy. Ona nosxolina K ABepH M MbITaeTCA BHIHTH B 3a. Jlaqa 
Tocle TepMOMeTPHH 3acHyJIa H pacxa>KuBaHHe HesBbl 10 BOsbepe ee He TPeBOKUT. 

6 uac. O6e O6e3bAHbI MpocbinaloTcA OT MerKoro cKpHna ABepH. Bo BpemaA TepMomeTpuu 
lana HauvnaeT urpaTb KOBPpHKOM, HO C KpoBaTH He yxoguT. Hepa ykKulafbiBaeTcA Ha OOK, 
3AKPbIBAeT Tyla3a H, BHAHMO, 3acbiMaeT, Tak KaK JbIXaHHe eC CTAHOBHTCA COBepIeHHO poB- 
IbIM. 
8 uac. JIana u Hepa akTHBHO urpaloT; uacTo yOeraloT C KpOBaTOK Ha NON, BO3ATCH 
raM MH BHOBb MIIpbiraloT Ha KpoBaTb. Iluny BeTpeyaloT cBocoOpasHOlt 3ByKOBOH peakuHeH — 
IPH JIyWeCHHbIM «aX — aX — aX». 


Takum o6pa3oM, ColocTaBsJIeHHe KPHBbIX Ha pc. 2 H AaHHBIX HaOJOAeHHA 
‘OKa3bIBaeT, YTO KOMHUCCTBO JBMXKCHHU, IPOH3BOAUMBIX 3OPOBbIMU oOOe3bs- 
[AMH, MOXKET CJIYXKUTb BIOHE HaexKHbIM KPHTepHeM CTeMeHH COHHOrO TOPMO- 
KeHHA. 

Bae yxe Oblulo yKa3aHO, YTO CKOPOCTb 3aCbINaHHA y pasHbIX WHMMAH3e 
eouHakoBa H cocTaBAseT OMHY U3 XapaKTePHBIX YePT KarKMOH OOC3bAHI. 
SBULY TOrO TO 3acbillaHHe ABAAeTCA NorpaHH4Hor *Pasoli Mery 6oJ,pcTBOBa- 

234 


a 


HHeM HM CHOM, CKOPOCTH 3acbINaHHA HeoOXOJUMO IIpHlaBaTb JLOJIZ2KH OE 3HaveHHe. 


KaK XapakTepHcTHKe, B3AMMOOTHOLICHUA MpoleccoB Bo3s0yxeHHA MH TOPMO: 


*KeHHA. | 
Ha Tpex akTorpamMMax puic. | BUAHO, ITO Jobe BCeX 3acbIlaeT Jlaqa. Ir¢ 


CpaBeHHe CTaHOBHTCH ele Goulee pesbepHbIM MPH CONOCTaBJICHHH TOJIbKO Jlaqp 
u Hepbl, Kak HavOomee OH3KHX TO BospacTy. Pa3Had CKOpOCTb 3acbillaHys 
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Puc. 3. AkrorpamMe! cua wmMmmange 3a 10—11 XII 1954 u 14—15 III 1955. O6osHauenua Te xe, 
uTO Ha pue. | ‘ 


oTMeyuaeTCA H B CyUae TpepbiBaHHA CHa B TeyeHHe HOUH, YTO JeNasocb HaMH B 
WesaxX HaOwJHOJeHHA 3a TeMMepaTypou Tea waMMMaH3se. Tak, Ha aKTOrpaMMax 
puc. 3 BUHO, YTO B MOMEHT H38MepeHuA TemMepatyppl (B 18, 20, 22 uaca u T. J.) 
JBUraTeIbHad AKTHBHOCTb YBeJIMYHBAeTCA PaBHbIM OOpasom y Jlaypr. IIpapya, 
TO Mepe yruyOueHHaA cHa (24—2—4 yaca) 5TH BCIIBILIKH JBHXKeHHH 3aTyXaloT 
y Hee ropa3yqo cKopee. 

CpaBHenue akTOrpaMM CHa C OOUIMM NOBeJeHHeM OOe3bAH NOKa3bIBaeT, ITO 
HavOoulee BosOyquMad Hepa cnutT riy6x*e, YeM OTHOCHTesbHO CloKoHHBIe Jlaya 
u Puna. Tem He Menee, Bce YNOMAHYTbIC HHAMBUAYabuble OCOOCHHOCTH He CKpbI- 
BaloT OOM[HX 3aKOHOMepHOCTelH B JMHAMMKe CHa, NOBHMMOMY, ABJIAIOULMXCA 
BHOBbIMH TpH3HakaMH AHTPOMOUAHOH oOe3bAHHI. 

TakuM o6pa30M, MoHodasHbI CoH, IpHxXoAuNlica Ha NepHo HOY, HMeeT 
cmeqyroulMe cTaqHH: 3acbilaHve, BeyepHHH MaKCHMYM IJIyOHHbI CHa, HOUHYIO 
KPaTKOBpeMeHHyl0 aKTHBU3AalHO, YTPeHHHH MaKCHMyM TJIyOHHbI CHa, IpoOyrxK* 
qWeHue. i 


Jla6opatopua u3svon0rna u maToONOrHH Ilocrymuso 
BBICIUeCH HeEPpBHOH eaTebHOCTH 20 XII 1955 
Wuctutyta dusnonoruu um. UV. II. Masaosa 
Axajemun uHayK CCCP 
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é. PH3HOJIOVH 
O. B. MAJIAHOBCKHH 


NbIT KOJIMNECTBEHHOM OLEHKH CHJIbI H YPABHOBELIEHHOCTH 
HEPBHbIX TIPOLWECCOB Y KPOJIHKOB 


(II pedcmasaeno axademuxom K. M. Botkosem 2 II 1956) 


~Sayaua HACTOAMEeH PaOoTb SakOVAIaCh B MOMbITKe paspaboTaTb cmoco6 
(OUIMYECTBEHHOH XapaKkTePHCTHKH CHJIbl HM YpaBHOBeWICHHOCTH KOPKOBbIX HepB- 
‘bIX TipoweccoB y KpowHKoB. [IpuMenssacb MeTOAHKa JBHTaTeJIbHbIX MHULeBbIX 
CJIOBHBIX pe*pIeKCOB, re WoKasaTeIeM YCOBHOrO petbieKca CuryKusa cHewua- 
H3HPOBaHHad peaKIMA XKHBOTHOrO B Bue epraubA 3a Koublo (1). Beruunna 
COBHOFO peleKca OMpeseNAMach KOJMYECTBOM (PUSHYeCKOli paOoTs! B 9Sprax, 
BIT OJIHEHH OM XKUBOTHBIM B OTBET Ha YCJOBHbIN pasqpaxuTeib. CrepeoTun pa3- 
PaxHTeNeH COCTOAN H3 OAHOTO MONORKATeEIbHOrO H OHOrO OTPHLATebHOrO 
4rHaJoB (3BYKOBOro H CBeTOBOrO), YepeAOBaBIUHXCA B oMbITe 5 pas c NocTOAH- 
BIMH HHTepBasiamMu B 2 MHH. Bee uchbiTaHHA Ha CBOHCTBa HeEPBHbIX MpOleccoB 
PoBoOHIucb Ha (hOHE POBHbIX HM YCTOHYHBHIX MOJOMKHTEIbHLIX H TOPMOSHBIX 
edsieKCOB H OTCYTCTBHS Me?KCHTHAJIbHbIX peakIHi. 

B xkayecTBe OCHOBHOrO TecTa Ha CHJIY H YpaBHOBeCLICHHOCTb HepBHbIX TIpo- 
feCCOB IIPHMeHAMTOCb HeNomHoe 7-HEBHOe TromoqaHHe (OKMBOTHBIE Moswyrann 
WULy TOJIbKO BO BpeMA ombita). [Ip 8ToM KpouHKH Tepssin B Bece oT 8 Jo 11%. 
OcuI€ TOMOMaHUA %XHBOTHBIM JaBaJICH PallHOH, YBeIHYeHHbIH TO CpaBHeHH1O 
HopMoi ua 20%. O6dnrano uepes 10—12 qHeli KpomuKu ocTuramH mpex- 
‘ero Beca. 
 Tosoqanne BbISbIBasIO YBeJIMYeHHeE MOMOKUTeIbHBIX YCJIOBHBIX petpIeKCOB 
OABJICHHe MeKCHTHAJIbHbIX peaKIHH, pacTOpMaxXHBaHHe OTPHIaTeJIbHbIX 
CJOBHBIX pe(pIeKCoB. Tak KaK B HallHX OMbITaX YCJIOBHO-peIEKTOPHbIM OTBET 
SMBOTHOLO OMpefesAJICA ABYMA (bakTOpaMH — YCJIOBHBIM pePJIeKCOM Ha Bpe- 
‘A VM YCJIOBHBIM peJIeEKCOM Ha TOJIOXKHTEIbHBIM CHPHaJ, TO HHTepBadl BPeMeHH 
epe MocleqHHM MOXKHO paCCMaTPHBaTb Kak pa3{parKHTeb C MOCTOAHHO Ha- 
acraromelt cunol. IlostTomy NoxBeHHe MeXKCHTHAJIbHbIX PpeaKUHH YKa3biBaJo0 
a cHwKeHHe TMopora BO3OYAHMOCTH KOpKOBbIX KJleTOK. Hayo AyMaTb, 4TO 
pH rosojaHHu B TepBy!0 oYepeyb MOBbINAeTCA BO38OyAMMOCTb OesycMOBHOrO 
umleBoro WeHTpa, KoTOpad yxKe BTOPHYHO H3MeHHeET CPYHKUMOHAMbHOe CO- 
TOAHHe KOpbI TOJOBHOrO Mosra. MoxkHo JOMYCTHTb, YTO BO3O0YAHMOCTD MMUIe- 
oro eHTpa oTpaxKaeTcd B paBHol cTemeHH Ha BeNHYMHE MOMOMKUTEbHOrO 
COBHOrO pedleKca, Ha BeIMUMHE MH KOJIMYeECTBe MEKCHTHAIbHBIX PeAaKUHH, a 
aKKe Ha COCTOAHHM OTPHUATebHOrO ycuoBHoro pedseKca. Tora unquBuyy- 
JIbHBIC pa3JHYHA MKMBOTHHIX MO COOTHOMICHHAM 9THX TpeX NoKasaTeeH C 
ONbIUIOH oNell BEPOATHOCTH OTParKaloT UAAMBUAYAaMbuble OCOOeHHOCTH HX 
OPKOBbIX HePBHBIX IIpOweccoB, B TO BpeMA KaK H3MCHEHHA KarKoro MOKasaTe- 
A B OTJeMbHOCTH  OTparxkaloT OAHOBPeMeCHHO HHAMBUAYaMbuble OCOCeHHOCTH 
OpbI rosoBHOrO Mosra H GegycOBHOrO MHULeBOrO LeHTpa. 

CooTHOeHHe BeJHUMH MOJOMKUTCIbHbIX YCJIOBHBIX petpJIeEKCOB H M€2KCHT- 
ANbHbIX peakuMii B MepHo rosofaHuA MOXKET ObITb PasJMUHBIM: a) TlocTelleH- 
oe HapacTaHue 4aCTOTbI H BeJIMYMHI. peak B HHTepBase NO Mepe TIpHOvH- 
‘CHUA BPCMeHM JeHCTBUA MOMOAKMTEIbHOrO CHTHasa HW BbICOKMM MOJOKUTCIb- 
bili pedbleKc, 6) MocTeleHHoe HH peskoe MaqeHHe YaCTOTb! H BeAHMHNbI Peake 
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un To Mepe IPHOWKeHUA BPeMeHH JleHCTBUA CHrHasla M CpaBHHTeIbHO HH3 
KH MOJOKUTeIbHbILA petpuekc. OuesuHo, MpH HapactTarollux peakUMAX Mb 
HMeeM JleJIO C BbICOKOH PpaOOTOCMOCOGHOCTbIO KOPKOBbIX KJI€TOK, a IPH CHHKe 
HHH BeIMUMHbI peakKUHH —c 3JIeEMeHTaMH 3allpefebHOrO TOPMOXKEHHA, T. eC. 
HU3KOH paOoTOCHOCOOHOCThO KOpPKoBbIxX KseTOK. B Tex culyyaAxX, Kora Bev 
qHHa MOMOKUTeEAbHOFO YCOBHOFO pedpieKca OKASbIBaeTCA HEBbICOKOH MPH OoJIb 


et tt it tt —————— th tb 


Puc. 1. uHamuka u3MeHeHH ycnOBHO-pedeKTOpHOH eaTembHocTH y Kpowuka Ne 11 np ro” 
ofqanuu. Bepxuaa KuMorpaMMa — ombIT Nepex rouosanveM, cpeqHaAA — OMbIT Ha BTOPOH eHub 
TOOLaHHA, HWKHAA — OMbIT B MepBbIt AeHb Noce MepwHoga romofqanua. Ha BpepxHel JHHHH 
“KaxKQOH KMMOrpaMMbl — OTMeTKH YCJIOBHO-pesIeCKTOPHBIX peakHii MKAMBOTHOTO; Ha cpeHeH 
JIMHWM — OTMeTKa BpeMeHH: B HHTepBasax KakKgble 5 cek. (peaKue 3yOIbI), BO BpeMa JelicTBUA 
pasqpaxuTena — Kayo cekyHAy (uacTble 3yOubl); Ha HWKHeH mHHHM — OTMeTKa Mosxofa 
2KHBOTHOTO kK KopMyuike. IlopayoKx ceqoBaHua pasqpaxkutesel: Ton -+-, cBeT—, TOH + , CBeT—, 
TOH +, cBeT —, TOH +, \cBer — 


WOM KOJIMYeCTBE HHTCHCHBHbIX M@XKCHFHAJIbHbIX peakUHH, cueyeT Takxe To- 
BOPHTb O HH3KOH paOoTOCNOCOOHOCTH KOPKOBbIX KsleTOK. Ilo3TOMy B KaueCT- 
Be YHCNOBOrO NOKasaTeJA CHJIbI HEPBHbIX MpPOWeccoB MbI H38O6panH MpoueHTHOe 
OTHOMeHHe CYMMbI BeJIMYHH M@XKCHFHAJIDHbIX peakKUMH K CYMMe BeEJIMYHH MOOMKH- 


: : \ 
s_\ Ris SREY pcb oka at Santee 


Puc. 2, [[unamnka usMenenuit ycoBHO-pereKTopHoll eATeMbHOCTH y KpomuKka Ne 13 mpu ros 
ofaHHH. OOosHayeHuA Te Ke 


T@JIbHBIX YCJIOBHBIX pedJIeKCOB 3a Bech NepHok romoganua. Tloka3satenb CHIBI 
HE€pBHbIX TMPOUeCCOB pH IpeyaraeMoM pacueTe MOXeT Y pa3JIMYHbIX XKHBOT- 
HbIX KOMCOATHCA OT HY JA (HAMOOUbIIAA CHa HEPBHBIX MpoweccoB MpH TosHOM 
OTCYTCTBHH MOXKCHPHAJIbHBIX peakKUM) 10 GECKOHEYHOCTH (aGCOMIOTHAA ca6o0cTh 
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{/PBHBIX NPOWeCCOB MPH NOMHOM OTCYTCTBHH MOJOMKUTEIbHIX PedJeKCoB), T. e. 
M BBIIMe MOKa3aTeb, TEM ClaOee HEpBHbIe Mpollecchl. ° 

|) YpaBHOBeIeHHOCTh HePBHBIX Mpoeccow (OTHOMIeHHe CHMbI TOpMO3HOrO 
olecca K CMe BOSOYAUTeJbHOrO) HAM Ka3alocb HavOosee NpaBUJIbHbIM BbI- 
PKaTb MPOUCHTHbIM OTHOWICHHEM CYMM BeMYMH YCNOBHBIX peakuMit Ha oOT- 
}UATeIbHbIe paslpaxHTeH K CYMMC BeAHYHH IO/OKUTEMbUBIX YCJIOBHBIX pe- 
MEKCOB TIpH rouoaHuH AXUMBOTHHIX. IloKa3aTeb ypaBHOBeWIeHHOCTH HEpBHbIX 
J OLLECCOB MOXKET BAPbUPOBATh Y Pa3JIMYHbIX KUBOTHBIX OT HYIA (AGCOMOTHO 
| ABHOBELICHHbIe 2XKHBOTHbIE —BCe TOPMOSHbIe pedJIeKCbI BbIZepKaHb!) Jo 100% 


Ta6Oauna 1 Ta6Oauna 2 
j(lokasaTeH CHJIbIl HepBHbIX MporeccoB TlokasatTeiH ypaBHOBeLIeHHOCTH HepBHBIX 
y KpOJMKOB Ipoweccos y KpomHKoB 


OrTHomenne CYMM ToxasaTeun Tipu YAJInHeCHHH 


70 


Ornouenne CyMMbl 


M@2KCHTHaJIbHBIX 5 A 2 = ae: yen. pedsex- | felictBia oTpuuaT. paszpa- 
peaxunii k cymme | 2,5 s |=] ae COB Ha oTpunar. *KUTeIA WO 5 MH. 
MOJOKUT. yCu. rol Oman eps FASO 2a PN ONCIERs en 
pad sexcon (7) 2 Ow S DHos = g cee naa 1-e ucnbiranne 2-e 
ae & M he 5 = o LE = Ae = 5 | wcnprranue 
4 ro) vugau oun = 
frononatas| cyrouon) S298 |S 583 50 & | &s | #8 
roiofanwu| MARES |Loanae g ae a A B IN B 
40 16 0) a. 
69 24 1 + 110 4 0) 13 4 0 5 
90 23 0) + 104 5 0) 0) bY 0) 5 
429 ili 0) aa 108 8 0) 7 4 4 4 
a27 45 4 ~- ‘ini gle} 0) 60 De ND 5 
Ars 34 ) 4 S| ele 0 419 4 | 16 3 
174 36 0) a ANZ 44 4 6 0 10 3) 
254 104 4 = 44504 Ae eA) CHa 57 4 | SOS 
208 98 ou — 109| 416 0) o4 0 4O 3 
281 115 2 -= 414) 419 7 43 2 a || a 
310 194 5 + FOZ 29 17 44 3 60 0 
483 185 8 —- 416) 37 if 30 2 21 3 
* 695 427 6 a 10750 ANPAiT) 60 Omer erat 0) 
106| 56 o6 .| 164 Oxi n63 4) 
Il pumeuanHne. A — sBesnuHHa 
* Ilocme stToro nmepuHoyla Y *HBOTHHIX peakWHH Ha OTPHLaTevIbHbI CHrHaJ 3a 
Haos10 1anocb HapymenHnu TlOJIOMUTEJb- i) MHH. B IIpoWeHTtaxX MO OTHOULEHHIO K 
1X YCJIOBHbIX pedbeKcoB. CYMMe MTOJOKHTebHBIX yYCJIOBHBIX petpse- 


KCOB 3a onbIT; 5 — BpeMA AeHcTBHA OTPH- 
WaTeJIbHOrO CHrHada B MHHyTax JO NOAB- 
JIGHHA peaKIUHH 2KHBOTHOTO. 


palihe HeypaBHOBeleHHble XMBOTHbIE — CYMMbI IOJIOAKHTCJIbHbIX H OTPHIa- 
JIbHbIX YCJIOBHbIX pecpJIeKCOB paBHbl). 

} PesymbTaTbI IpPHMeHABLIHXCA HaMH JPYyrHX UCMbITAaHHH Ha CHJIY UM ypaBHo- 
MIICHHOCTb HeEPBHBbIX MpoOWeccoB Y OAHHX HW TeX Ke KPOJHKOB OOHAPYKUJIH 
lueTHBy!O TEHJCHUMIO K COBMaeHHIO C ONMCAHHbIMH (Tad. | u 2). 


Wucrutyt mu3snonorun um. VM. II. asnopa Hocrymuao0 
Akajlemuu Hayk CCCP 30 I 1956 
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pH3HONOEHS 


C. C. INBAPI, B. C. CMHMPHOB u JI. Fr. KPOTOBA 


O 3AKOHOMEPHOCTAX HAKONJIEHHA. AKCEPO®TOJIA Y OHAATP 
B NPHMPOXHbIX YCJIOBHAX 


(ITpedcmasazeno axademuxom E. H. HMasaoeckum 29 I 1956) 


Bombpuioe 3Hauenve BuTamuHa A JA ToepxXaHuA HOPMAJIbHOM KUSH 
JICATCJIDHOCTH XKMBOTHDIX OOmleH3BecTHO. Mexyy TeM 3aKOHOMepHOCTH Hak 
mieHua BTaMuHa A y XKHBOTHbIX B IpHpOMHbIX YCMOBHAX MOUTH He U3yUeHBb! 

Mobi MocTaBuin ce6e Ilesb}O H3YYMTb 3AKOHOMEPHOCTH HaKOMJIeCHHA BUTaMH 
A y oH,aTpbl, Nomaraa, 4YTo paspaOoTKa STOFO BoNpoca MpecTaBsAeT TEOPeTH 
yecKHH HHTepec H MOXKET OKa3aTbCA NOMeSHOH B ee NOBbIMeCHHA IpOyKTH 
HOCTH OHaTpoBbIxX BosoeMoB. IIpoBeyeHHe paOoTbI B MOeBOH OOCTAHOBKe Bbf 
3BaJ10 HEOOXOAMMOCTb NOMb30BaTbCA YIPOMCHHOH MeTOAUKOM onpeyeueHHA C 
jep»kaHugd BuTaMuHa A IlyTeM BH3yaJIbHoro KOJOPHMeTPpHpoBaHHA B IpKOo 
[padpcKoH okpackKu, oOpa3yrouleHca mph oOaBseHHH pacTBopa TpeXxxJopH 
CTOH CYPbMbI K XJIOPOPOPMeEHHOMY SKCTPaKTY U3 oONpeesIeHHOH HaBeCKH Td 
yeHH. Bo u36exaHHe MOABJICHHA MYTH peaKkIIMA MpOBOAMTCA B MPHCYTCTBH 
ykcycHoro aHruypuya. Ha6moyenua NoKasaiu, YTO JIA TWoCTaBJICHHbIX B Ha 
cToamleH pa6oTe 3aau IpHHATaA HaMH MeTOJHKa OOsaaeT MocTaTOUHOH TO 
HocTb1o. PaGota npoBosMsach B pa3sMUHBbIX palioHax JecocTemHoro Saypauibi 
HM Ha KpaHHeM CeBepHOM IIpeyesle paciipoctpaHeHHuA OHJaTpbl —B palor 
Casexap la. : 

Anav3 pe3ysbTaTOB UCcMeqoBanuaA (cM TaO. 1) NosBOmAeT CemaTb cud 
Ayrouyve BbIBOAbI. Y IMOPHOHOB H HOBOPOXKJCHHbIX OHaTp BUTaMHH A B Tey 
HM He OOHapyxXen. Haya HakonJeHHA BUTAMHHAa NajaeT Ha MepHo MOMOUHON 
MMTaHHA MW 3aMeTHO YCHJIMBaeTCA Moce Nepexola MOJOAHAKA Ha 3eJIeHbIM KOPN 
ITO TOBOPUT O TOM, YTO ye B OUCH MOJIOAOM BO3pacTe OHAAaTPbI OGMaqaKG 
CHOCOOHOCTbIO CHHTESHpOBaTb BUTAMHH A M43 KapOTHHA VM B U3BeECTHBIX YCJIOBU 
HakalJIMBaTb erO B OpraH3sMe. OHaKO CKOJIbKO-HHOYAb 3aMeTHbIX s3anacd 
BUTaMHHA MOJOMOe pacTyllee 2XHBOTHOE CO3aTb HE MOXKET, H K OCeHH comepx 
HHe BHTaMMHa B NeYeHH MOJIOAbIX OHaTp He TOMbKO He BO3spacTaeT, HO, MOB 
AuMoMy, cHwKaeTcs. B TeyeHHe 3HMbI CosepKaHwe BUTAMHNA B NeveHH Jep2xKUTC 
Ha ypopHe 2—3 mr%, HO paHHel BecHOH, B Nepuoy| MOATOTOBKH OpraHH3Ma Ol 
AaTpbl K paSMHOXKeHHIO MW YCHJICHHA AKTHBHOCTH, 83HMHWe KOpMa yxkKe He ode 
M€UHBaloT XKHBOTHBIX KaPOTHHOM HM ColepxKaHWe BUTAMMHA B TeveHH onal 
peskoO MafaeT; OHO HAYHHACT BOSPACTATb TONbKO MocsMe MepeXoa KMBOTHBIX H 
3eJIeEHBIHN KOpPM. 

QTO NaeT OCHOBANHe TonaraTb, YTO MMeHHO paHHAA BecHa ABAAeTCH KPUTE 
YECKUM M€pHOAOM B XKH3HH OHJaTP B OTHOUICHHH BHTAMMHHOrO MMTaHuA, 41 
BbIABUraeT BOUPOC O HEOOXOAMMOCTH NOAKOPMKH €€ B STO BPeMsA GOoraTbIMH Kx 
PpOTHHOM KopMaMH. B jlabHeliemM, B TeyeHHe Bcero JleTa, CcojepxaHne BUTS 
MuHa A y CaMOK 3HaYHTebHO MeHBIUe, YEM Y CAMILOB, ITO WerKO CBASbIBAeTC 
C NOBbILNCHHEM MOTPeCOHOCTH B BUTaMHHE B Mpolecce GepeMeHHOCTH VM aKTAalHk 

IIpu paccmorpenuu tTa6n. | merKo o6HapyXUTb OTYeTIMBHIE pas MuHa | 
HaKONJeHMH BUTaMMHa A Me@KY OTACIbHLIMH MOMYIAWHAMH, NpPHUHHbI KOT* 
PbIX OCTAIOTCH HeBbIACHEHHbIMH. CylefyeT, ofHako, MoXYepKHYTb, 4TO OTM! 
YeHHOe Ha CeBepe OfHOOOpasHe KOPMOBbIX pacTeHUli (OCHOBY NHTAaHUA OHAal 
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VAG Tei al 


iWep2»KaHHe BHTAMHHAa B NeyeHH OHAaTp pa3sJIH4YHOTO BOspactTa, JOObI Tplx B pa3sHoe BpeMA 
(B mr %) 


IlIpu6bane B3pocuane 


B TOM 4ucne 


Paton noon Bpema go6pun CaMIIbI caMku 
n M Make. | ft M Make. 


Nt M MaKCc.| 1% M | maxc. 


Spepunoronos- | 291V—2 V 
Nckui pation 1955 15/4,9 |46,14]-9)4,9 446,41) °6|4,9 |44 
fi) Kypraucx. 3 V—10V 
06, 1955 — | — |17 
144. V —22V 
1955 —| — — |24 4 
X 1954 I CA MR ae RE eR ag Sa | ei ao Say (ee 
7 
t 
3 


ra 


JOJOKaJIMaK- VI 1954 |—} — | — 2,3 | 5,0} 3|4,4 | 5,0) 410,8 | 1,8 
ckHii §=paliou &X 1954 |39)0,49/ 2,45) 21)41,23]) 2,6) 41/1,36| 2,6/10|1,44] 2,45 
UensaOuHck. JANE AUS b sy 1) Ala pa hss ales) ASO) Mn O)i| nf, cam Newer tree er 
o6u. 

2Bep TiomMeH- 24 VI— 

exoh o6n. | 28 VII 1955;45)] — | 3,5} 22) 3,66] 26,0] 11] 5,04 | 26,0} 14 |2,32] 5,2 


| (OKpecTHOCTH 
r. Casexapza) 


IIpumMeuanne. m—uncno o6creqoBaHHbIx ocobelt, M — cpeguee. 


/OOcIeOBaHHOM PalioHe COCTaBIAIOT XBOUL TOMAHOM H OCOKH) He CKa3bIBaeTCHA 
cojlep2kaHHu BHTaMHHa A B eveHH oOHaTp —MO Kpalineli mepe B sleTHHi 
PHO coJlepkanve BHUTAMHHAa B TeYeHH OHaTP H3 JIECOCTeMHEIX palHOHOB UH 
PHIMONAPbA MOUTH OMHaKoBO. CpaBHeHHe JBYX JeCOCTeNHHIX Tonya 
OKa3a10, ITO NOMYAAWHA, AIA KOTOPOH XapakTepHo Goylee BbICOKOe CosepxKa- 
ue BuTaMHHa A B TleyeHH, OTIIHUAeTCA PAOM OCcOOeHHOCTeH, YKa3bIBarolllix 
Gomee HHTCHCHBHBIH OOMeH BemlecTB (GObIIMH OTHOCHTebHbIM Bec cepAla 
y Tlouek, Oombulee coepKaHHe TeMorsoOHHa) H 3HAUHTeIbHO OObINHM BeCOM 
PUaTKOB CEMeCHHHKOB B OCeHHee BpeMA. OcoGo culeqyeT yKa3aTb Ha OOpaTHy10 
OppesIANMIO MeKy collepxKaHveM BUTaMHHa A B TeveHH HW BecoM runopu3sa 
pad. 2). DTa 3aBHCHMOCTb HaOsOaeTCA pH cpaBHeHHH KaK TOMYJAWHH, Tak 
| OTJCJIbHBIX OCObeH B Mpesemax OHO NOMyJAWHH. 


Ta6Omuta 2 


CojepxxanHe BuTamuHa A B TeveHH B3pOCIbIX OHJaTp (B Mr %) H CpeHHH Bec HX 
runodusa (B Mr) 


yprauckasa O61. UIMCHO OCOOCH Meee lis sont a) = 10 6 12 1 5 
i Cojep»kanve BuTamuya A... >10 6—10 2-6 1—2 <i 
BecernnopHadamem s eeelel a) -to.4- ee leOF 2001" 123) PA7EG 
ImMano-Heneukut wan. Uncno ocobew# . ....... 4 fi 6 os = 
OKpyr Comepxkanve puTamuHa A... >>10 6—10 2-6 — — 
BES TAMOUMAE) gs So a ono € 14 Sho) A Wh — 


YuntTeipan, uro HeocraToK BYTaMHHa A B OpraHH3Me BbISbIBaeT MOBbIILeHHE 
YBCTBUTCJIbHOCTH TKaHeli MOMOBOl CHCTeMbI K rOHaXOTPONHOMY TopMoHy rH- 
ofp3a, CTAHOBHTCA OYeBHAHBIM, YTO HeocTaToK BuTaMuHa A BBISbIBaeT Y 
bHJaTpbl KOMMeHcaTOpHoe yBeHYeHHeE pasMepoB ruMou3sa, KOTOPoe MbI pac- 
MaTpHBaeM B KatecTBe CYIIeCTBeEHHOrO 9KOMOFO-PH3HoONOrHyecKOrO  IIpPH- 
MOCOGJICHHA 2KMBOTHOTO K M@HAIOULMMCA YCJIOBHAM CYINeCTBOBAHHA. 


Vuctutryt Ouonornu Mocrynuo 
Ypanpcexoro dusnaia Akagemuu HayK CCCP 7 X 1955 
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ITAPA3HTOJOTH a 


r. C. MEPBOMAMCKHMH, K. M. YAPHH u C. T. BOJIIbIPEB 


OBHAPY)KEHHE HOBbIX O4APOB PA3MHO)KEHH A KJIEWEM 
ORNITHODORUS TALAJE GUERIN-MENEVILLE, 1849_B CCCP 


(Il pedcmaszeno axademukom E. H. TMasazosckum 26 IV 1956) 


[Ipu mpoBeyeHHv SHTONOMOrHYeCKHX COOPOB Ha ABYX HeOOJIbIIHX OCTpoBaXx 
paliohe KpyiHoro o3epa, paciouoxkenHoro B Cpequei Asuu, HaM yjalocb 
HapyXWTb MECTa MaCCOBOrO pa3MHOXKeHHA UH OOUTaHUA KseWeH Ornithodoru 
talaje. 

EXMHMUHbIe 9K3CMNIAPbI YTHX Kewel Obi coOpaub! B PoccuM BiepBi 
AJIe@HHUbIHDIM B HH380BbaX Amy-Jlapbu Ha Oepery ApambcKoro Mops u onpe 
qenenpst A. Beasuuukum Bupyusek (‘) cHauana Kak O. coniceps Canestrini, 
3aTem Kak O. talaje*. [lo3qHee M. T’. Tapraxoscxun (?) coo6ulu o Haun ana 
JIOTHUHbIX KewuehH B Cpip-JlappuHckol o6n.; A. MW. Mcaaksau (*) Hamen equH 
CTBeHHbIM 9K3eMIJIApP Kslewla, cxogqHoro c O.talaje, B 3qaHnHH Epepanckor 
Tponuyeckoro HHcTHTyTa. C Tex Mop B MeyaTH He OblIO COOOIIeHH oO HaxomK 
nenuu B CCCP xaemeni rpynns O. talaje. 

Tleppbii Oe3bIMAHHbIM OCTPOB, Ha KOTOPOM MbI NPOH3BOHJIH SHTOMOJIOPH} 
ueckve cOopbl B Mae 1954 r., CJIyKHJI MeECTOM TrHe3JOBaHHA JBYX BUOB BORO 
IaBalolluxX MTHU: yvepHorosoBoro xoxoryHa (Larus ichtyaétus) mu Oombuor 
6axnana (Phalacrocorax carbo). [He3qa yepHoromoBoro XOXoTyHa pacmowara 
JIMCb Ha Oeperax OCTpoBa, MNOKPbITHIX MeJIKOH raJIbKOH, a rHe3qa OakMaHOB Ha 
XOMMIHCb Ha Nepekwaqunax NoswypaspymeHHoro AepeBaAHHoro HaBeca. Ha ocr 
pope Obl CTapble KAPNHYH, OOIOMKH JOcoK HM Apyrve MpeMeTHI, YTO roBopuuld 
O aBHHWIHeM NpeObiBaHHH 3fecb moe. CkyqHad TpaBaHucTaa pacTHuTesb, 
HOCTb IIpOW3pacTala JIMUIb Ha HeOoJIbIIOM yuacTKe CeBepo-3allaqHoro Geperal 
OcTaJIbHaH TeppHTOpuA ocTpoBa Oblia rowol. Ha stom ocTpoBe Hamu Obl ¢ 
HalileHO Mo KaMHSIMH HB TpemjwHax JocoK cBpiue 1000 mMepTBpix kmemel. Bowb 
INMHCTBO HX MOrHOO TOMOAHbIMH, OTCJIbHbIe KC IK3EMIVJIAPbI HMeJIH paslyB 
meeca Teo, NocJle NHTaHHaA KpoBbio. MoxkHO NpeANOOKUTH, ITO rudenb Ke 
We NpOnsolia WHOO 3HMOH BCeCTBHe 3HAUHTeJIBHbIX MOPO30B, JIHOO B pe 
3yJIbTaTe BPCMCHHOPO 3aTONJCHHA OCTPOBa BO BpeMA HeHacTHOH Morogbl. Ipr 
JaJIbHEHMHX TWATeIbHbIX MOMCKaX HaM YJasocb coOpaTb emje 25 *KMBBIX Ke 
meH. )KMBbIe KJIeHH, WOCTaBJICHHbIe B MaOopaTopHto, MHTaHcb Ha MOPCKH> 
CBHHKaX HM OXOTHO COCaJIH KpOBb YenoBeKa. I]nTaHHe KpOBbIO MpososmKaNOCt 
OKOIO Yaca H Oowlee. 3a STO BPeMA KuelM, MpHcocaBUINecd K MOPCKHM CBUH 
KaM, BbIJeAJIM KPYNHble Kalli KOKCaIbHOM KAAKOCTH, Mo0OHO Ornithodoru: 
moubata. Hekxoroppie cbiITbIe CaMKH BCKOpe Mocwe KopMJeHHA OTIOXKUIE 
alla, JaBluHe JIMYHHOK. 

B wIOHe MbI BHOBb MOCeTHIH OCTpOB H Haliwu 3ecb Gomee 200 2xHBBIX 1 
O49 MepTBbIX Kemet. Ha6mokanach KONYIAUA KnemMeli B NPUPOAHEIX ycuO 
BUAX HW OOHAPYXUBaNOCb MHOFO CaMOK, OTKabIBABLIMX Alia Mo KaMHAMH 
M3 coOpanubix SHI, ObWIH BbIBEeCHbI JIMYMHKH. 

BosHukadl BOMpoc O NpHUHHAX CyeCTBOBAHUA KMeWeBOrO OYara Ha HeGomb 


* Ycruoe cooOmenne akay. E. H. Tasnosexoro, 1956 r. 
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pPIeHHAX HACeKOMBIMH, MayKOOOpasHbIMH, pH MOMHOM OTCYTCTBHH MJleKONU- 
quomx. Mbi puma K mpesnouoxKenHi0, To Kem Mort ObITh 3aHOCHMbE 


)PAWIMCh Ha BbICOKUX NepekKaqHHaX, COXPaHHBIIMXCH OT ObIBLIeErO capa, UW 
pABepraiMch HarpeBy NaJAWMMH JlyyaMu comHuWa. Cy6ctrpaT B 9THX rHesyax 
i a3aJiCA COBEPINCHHO CYXHM; Kel 2Ke HaMH ObWIH HaXOMMbI B OMOTOMaX Cc 
PBbILEHHOM BaxKHOCTHIO. CrefoBaTebHO, B OCMOTPCHHBIX PHesax GakwaHos 
Te, CCIM H MOMIH BCTpeyaTbCA, TO JIHLIb OyAyUH HeMocpeCTBeHHO 3aHe- 
PHHBIMH TYQa nTHWamMH. Ho B TakHX CyXHX rHe3aX KJIeMM He MOryT XHTb 
/ASMHOKATHCH. 

Hoe MbI o6HapyxKHIH MpH ocMoTpe TrHe3 YepHbIX XOXOTYHOB (pic. 1). 
\'H rHesfla, KaK YKa3bIBaJlOCb BbIllle, pacnolaraHcb Ha Oepery osepa; OHH 
CTOAJIH W3 OOJIOMKOB KYCTaPHHKOB, KaMbllua; HHOra B HUX Molayaivcb KoO- 
WU pblO, MJIEKOMHTAIOWIMX, OOPbIBKH 
ikauw u yp. JIvamerp rue3q pas- 
sica 20 —25 cm, appicota 15—20 cm. 
O MHOrHX rHe3ax HaxoAuHcb Aa 
NiTeHibl. Bomee coTHH KPYyMHBbIx 
TeHILOB, elle He CNOCOOHBIX K M0- 
PTY, C KPHKOM OpojusIH M10 ocTpo- 
ty. Bow mnocroiHo pa3s06paubl 
ATb rHe3q. Bepxuul camo rHe3y 
)IMHHOH 5—7 cM oKa3asicA CYXHM, 
MIOTHO yTpaMOoBaHHbIM MH Kemer 
$2 cogepxan. Iloq HuM Haxojuica 
ee HJIH MeHee PbIXJIbIH CuIOH rHesya 
OOJIbIUMM BKJIIOUeCHHEM YyMepeHHO 
MaXKHOTO YJIMHMcTorO cyOcTpata, 
} KOTOPOM ObIJIH HaleHbI CaMUBI, 
MKH H HHM@pbI Kemet. B xHxKHeEM— 
lOKpoM cyloe rHe3sqa Momaaucb 
@{MHHUHbIe Kem. Takoe pasmeuie- 


feJIbCTBye€T O BbIOOpe KJeWaMH Pye, 1, THesgo uepHoronosoro xoxotyna — 
@yiee MOAXoOAAWero MecTa B_ 3a- 6uoton Ksemeli O. tala je 
§aMaeMoM HMM OHOTOMe, KaKOBbIM 3 

BUIM€TCA THE3AO YePHOrO XOXOTYHA B LUeJIOM. 

4 EjuucTBeHHbIM HCTOUHHKOM MHTaHHA Kewell Ha OCTpOBe MOryT OBITb 
fullb B3pocsble NTHUbI H HX NTeHUbI. JecTBuTembHO, Ha MHOrHX mMTeHWax 
faeK ObIIO HalieHO 3HAYUMTEIbHOe UHCIO CBOOOAHbIX HW IIPHKPelJeHHbIX JIMYHHOK 
meme. Ha 10 B3pocabrx yOUTHIX YePHbIX XOXOTYHAX Klee He OKa3aOcb- 
TakuM o6pa3oM, KJellH OpHHTOOpyc, 3aHeceHHble Ha OCTPoOB MTHILaMH, 


Eme Gonmbmee aco Kellen ObIO AOObITO HAM IIpH OOcMeOBaHUHU Apyroro 
#e3bIMAHHOrO ocTpoBa. CpeqHaAA YacTb 2TOrO OCTPoOBa Obla 3aHATA OOJIbIIMM 
joloeMoM. TorkHe Gepera BooeMa TyCTO 3apocJIH KaMBIMIOM. B wWenTpasmbHolr 
aCTH BOJloeMa HaXOJMIMCb MHOPOUHCJICHHbIe THe3a BOOMMABAIOWNX NTH. 
'Ipeo6maqamu rHesyqa Oolmbuoro OaksaHa. OTH rHe3ya pacnosarasHuch Mposob- 
IbIMH PAaMM Ha OTMeIAX HW BOSBbIMAIHCh Ha BOAOM B BUYe MaCCHBHBIX KO- 
lex. B 6ombpmuucTBe rHe3yl 6akaHoB Haxoyusocb mo 3—5d nTenuos. THe3yqa 
pI COx%KeHbI H3 CYXHX BETOK KYCTAPHHKOB, KaMbIlla, TPaBbl, MepbeB, MeJI- 
‘ofl rambKH, TMHbI H Apyrux MatepHaos. IIpu pasoopKe rues ObIIH Hali- 
\eHbl HUM(pbI, CaMI[bl, CAMKH, COTHH AMMeKaOK HM MHOTO CaMOK, — OTKJaj{bI- 
japmux saitna. B Kaxxqom rHes3ye Mbl Haxogquau oT 1500 qo 8000 xnBEIX Kener 
| lo HecKoubKy MepTBbIX. C rHe3y OaksIaHOB 6bIIO B3ATO 20 NTeHILOB; C KaxK]o- 
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ro H3 HAX B na6oparopun cHaTo oT 5—10 go 1000 muuHHOK. q| 
Knemu Oba HaliyjeHbl M B rHe3sqax menuKaHa (Pelecanus crispus), pad 
MOJOXKEHHBIX 10’ coceACTBY C rHesaMu OaksaHos. 
B BbICOXWHX 3aO6POUIeHHbIX rHe3ax OakJaHOB Ha MaJIGHbKOM OCTPOBKe 
‘TIOKPbITOM TPaBAHMCTbIMH PaCTeHHAMH, MbI Hall TOMbKO WIKYPpKH Kureneli 
COpouleHHble IPH JIMHbKe. f 
Haxoxkyenne Kee B rHe3yqax OaksaHOB M MesMKaHOB, YCTPOCHHBIX Hi 
OTMesIAX, yOe2KaioT B TOM, UTO OaksaHbl, HapAy c YalKaMU, MepeHocAT H 
ce6e Kemet. B mecrax rHesqoBuii OakaHoB, YaeK WM NeHKaHOB pM HaJIMaHh 
OarOnupHATHBIX. YCJIOBHH BHeWIHeH cpeAbl MOryT (OPMHPOBaTbcA MOIMTHbK 
KJICLeBbIe OUarH. é 


BoenHO-MeuUHHCKaA akayleMus Ilocrynuno 
um. C. M. Kuposa 20 IV 1956 
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